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LON? 2 Ry OoD UCT alsOuN, 


HE frivolous purfuits in which fome 

have engaged, under the name of 
Enquiries into Narurat KnowLepGE, 
and which the incurious world have been 
content to diftinguifh by the fame title, 
have brought that ufeful {cience to dif- 
grace: ‘The Virtuoso has been confidered 
asa NATURALIST, and the Fiorisr has 
been honoured with a name derived from 
Borany. Ifthe credit of that ftudy were 
B all, 











(\2 ) 
all, it would be eafy to pafs over this in fi- 
lence; but more than thofe who love the 
fcience are interefted in the confequences : 
it is in many inftances neceflary to the con- 
venience, and in fome to the very being of 
mankind: the world therefore owes the 
fubjeét more refpect than to confound it 
with the amufements of an idle, though in- 
nocent curiofity. 


Tue knowledge of plants, in particular, 
is of fo various and important ufe, that the 
Publick would perhaps do wifely to pro- 
vide there fhould be always fome per- 
fons who made it their immediate care. 
Such a knowledge may be ufeful in a high 
degree to Mrpicine, to AGRICULTURE, 
and to Arts and Commerce ; for plants 
are effentially concerned in all thefe: and 
certainly the greater advantages will be ob- 
tained in them, the more the objects are 
underftood. May I be permitted to add a 
fourth great article in which this ftudy has 
an high utility ? a confideration indeed fu- 
perior to them all: ’tis Plery. He who 
can fee the wonders of their form, and not 
adore the hand that made them, deferves 
not 
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not the character of a rational being ; nor 
does he much lefs degrade himfelf, who 
{ees them, and is filent. In thefe, altho’ the 
humbleft of his works, we fee the great Cre- 
ator clearly and diftinctly; and while we 
view their growth, they raife the mind to 
heaven. 


So far as Mrepicine depends on plants, 
a knowledge of them is effential equally to 
its success in the prefent practice, and to 
its ADVANCEMENT by new and ufeful dif- 
coveries. Who fhall depend upon the vir- 
tues of an herb, a root, or feed, when it is 
impoflible he fhould know whether he re- 
ally takes them ? or how fhail the phyfician 
judge of their effects, who is not fure that 
they were given? yet this uncertainty is too 
juftly founded upon the prefent ignorance 
and inattention of the feveral ranks through 
whofe hands ali preparations muft. pafs 
between the phyfician’s prefcription and the 
patient. We fee in fimple medicines of 
this kind the abufe is great; doubtlefs in 
compounds it 1s greater: nor js the mif- 


chief confined even within thefe bounds. 
Tradition tells the mother of a family this 
herb or that will cure the diforders of her 


B 


ep 
CHuaren . 


b 















(4) 
children; but fhe is deceived when fhe 
makes the trial; for fomething elfe is fold 
under its name. 


RoMAN worMWwoop will cure indigef- 
tion; for it isan aromatick, warm, and cor- 
dial medicine; but no fuch herb is brought 
to market: they fell SEA wormMwoop, a 
naufeous bitter, in its place, and the true 
medicine, though poffefled of all its virtues, 
has thus loft much credit, All this time 
there is no plant more hardy than true Ro- 
MAN WORMWOOD, none more ealily propa- 
gated in the open ground: but the phy- 
fician overlooks the abufe ; and long neglect 
has made the other an univerfal fubftitute, 


Mr. Davizs, on the great fuccef$ of the 
the BARDANA in the gout, took for three 
weeks, in vain, a naufeous infufion of the 
root of COMMON BLUNT-LEAV DDOcK, This 
had been dug up to fell under the name of 
the SHARP-POINTED Dock, famous in fcor- 
butick cafes; and by a fecond abufe was 
palmed upon the purchafer under this other 
name. 


A few months fince, the youNGER 
Mr, Det ava acquainted me he had been 
5 ufing 
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(3) 
ufing the Brack Bryony RoorT exter- 
nally for a fixed diforder in his fide, by the 
prefcription of Dr. JamMers ; but without 
any effect. Enquiring into the fymptoms 
which would have neceflarily appeared up- 
on the application of that medicine, I 
found he had felt nothing of them; and 
on producing the root, it appeared he had 
been all the time ufing the Wuire Bry- 
ony; a plant, though idly called by the 
fame generical term, yet altogether different 
in its virtues, 


Tur inner bark of the fmall fhrub 
FRANGULA, is a cathartick equal to any 
of the foreign drugs, and is peculiarly ex- 
cellent againft obftinate cutaneous diforders. 
I ordered this to a perfon who had {uch a 
complaint; and they fold him, in its name, 
the bark of Common ALDER, an aftringent. 


To a poor perfon perifhing under a 
jaundice, I directed the DuLcaMara, a 
medicine fuperior to all others in the laft 
ftage of that difeafe ; and fhe received in- 
ftead of it the Common NIGHTSHADE. 
This might have been of fatal confequence ; 
for the dofe of the other is fo large, that 
an 








(6) 
an equal quantity of this muft needs have 
been deftructive. Both thefe abufes rofe 
from errors of the fame kind: We call 
the Frangula, Black Alder; and the Dulca- 
mara, Woody Nightfhade. They were to 

lame who introduced this corruption of 
names ; but that is too eftablithed to be al- 
tered: the care muft now be to make them 
underftood. The knowing plants diftin@ly 
is the immediate bufinefs of thofe who keep 
{hops for the fale of them ; and the meaneft 
fervant who is allowed to officiate, fhould 
be compelled alfo to learn their differences. 
Thefe are inftances in which my particular 
care in feeing the plants, faved the lives of 
thofe who were to have taken them: may 
we not juftly think many are loft where 
the abufe is not difcovered. 


TENDERNESS for names prevents my 
mentioning fome other inftances: but they 
are needlefs, for the abufe is in a manner 
univerfal. Wuitr Maripenwair has vir- 
tues greater than all its kind, but Fern is 
fold conftantly under that name; tho’ the 
plant itfelf is common, 
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Tue true wild VaLerian, eminently 
ufeful in nervous diforders, was no where to 
be had, before the fraud of felling a wrong 
kind was fhewn: but now the fhops are 
full of it; phyficians find its original excel- 
lence, and the drug has recovered its long- 
loft eflimation. 


Tue roots of the common double-flow- 
ered Prony, are fold for medicinal ufes: 
whereas the phyficians direct only thofe 
of the fimple kind, called for diftinétion 
the Male Piony; and experience fhews 
thefe alone have the full virtue. Nay it is 
not long fince that in the place of the com- 
mon DropworT, an efculent root, the 
Hemtock Dropwort was brought to one 
who wanted it; the moft fatal of all the 
Englifh poifons. 


We fee fome plants of little efficacy, 
and others of different qualities from thofe 
intended, are fold under their feveral titles: 
nay fometimes fuch as are deftructive. _Un- 
der the name of BuGue, an excellent fub- 
aftringent and balfamick, they fell Vipers 
BuGLoss, a detergent of more power than 
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(8) | 
is generally known; for the Buack Hoar- 
HOUN D, an anti-hyfterick medicine, they fell 
the WuiTe HoarnounpD, a pectoral; for 
LiTTLeECELENDINE, ufeful againét the piles, 
GREAT CELENDINE, good in diforders: of 
the eyes; and for the true BLack Herre- 
BORE, famous for many virtues, and no 
harfh medicine, they fell always the Green- 
flowered Bastarp HeEtiezore, or the 
GREAT SETTERWORT; giving to infants, 
a violent medicine inwardly, whofe proper 
ufe is externally for cattle. 


By this fault the fuccefs of medicine, fo 
far as it depends on plants, is rendered pre- 
carious; and from the fame caufe improve- 
ment in that branch is become impoffible. 
In England the roots of GorpEn’ Rop 
have been found excellent againit the gra- 
vel; and thofe of the Lonc CYPERUS, a 
cure for dropfies, in the ftages wherein 
that defperate difeafe is curable: but tho’ 
this knowledge comes upon. fair authority, 
how {hall it be confirmed ? He who hall 
attempt to try the virtues of thefe roots, 
will probably find fome other thing fold in 
their place; and it will be fuppofed they 
have 
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have hot the virtue which has been attri- 
buted to them, becaufe that root has not 
the fame which ignorance or fraud has 


fubftituted in their ftead. 


F Rom the favages of North America we 
have heard, that the root of MounTAIN 
AvEns will cure agues, in the manner of 
the bark ; and probably this is true: for the 
fame virtue has been attributed by many 
writers to the Common AVENs of our 
hedges. Perhaps it loft this credit un- 
fairly, by fome other root being fold for it: 
but where is the chance that it now fhould 
be reftored ? From the fame quarter of the 
world we receive intelligence of a LoBEetia, 
diftinguifhed by a peculiar quality in the 
cure of the venereal difeafe; and that the 
CoLLINsoniA, a plant fome years fince re- 
ceived into our Gardens, and named from 
one who does great honour to this ftudy, 
_poffeffes virtues for the relief of the dif- 
orders of pregnant women fuperior to all 
other remedies. 


Tuese feveral plants we may raife in 
any quantities ; and there is fair ground 
C to 











( 10 ) 
to hope the art of healing may be greatly 
improved by them: but they muft firft be 
known ; and thefe abufes muft be re- 
moved before ’tis poffible we fhould enjoy 
the benefit. The Bark itfelf came to our 
knowledge the fame way; and we want 
other Medicines of fuch Power: America 
may produce them; indeed there appears 
reafon to believe it does: but unlefs the 
knowledge of that part of nature, whence 
they are obtained, be more regarded, there is 
little chance of our receiving the full bene- 
fit. 


Ir from medicine we turn our eyes to 
AGRICULTURE, the profpect is the fame: 
great advantages are in our reach; but if we 
neglect to underftand the fubjects, we fhall 
lofe them. 


Ax know how lately we are become 
acquainted in England with what are called 
the ArTiFiciaL Grasses, plants raifed 
by tillage for the food of Cattle; not is there 
any one who difputes the waft advantage our 
hufbandry has received from them. The 
number we have of thefe at prefent, tho’ 
much 
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much larger than was known to our fore- 
fathers, is yet very limited, and the great. 
benefit wou’d be variety. It will be eafy 
to add, where fo much has been difcovered : 
and to apply to Britain what Linneus has 
advanced in Sweden. 


Nature has not confined this fource 
within narrow bounds : it is our ignorance 
alone which makes it feem fo. We find 
that even in kingdoms farther north than 
ours, the peafants have introduced many 
plants yet unknown to our farmers; and 
there are wild about our hedges others | 
which might be cultivated to a vaft advan- 
tage. The YeEttow MEpDIcKk WITH 
WREATHED Pops, which grows neglected 
on our wafte grounds, is the new plant now 
cultivated fo fuccefsfully in Sweden: the 
farmers, indeed the whole country, are en- 
riched by it, and the character under 
which it ftands recorded in their publick 
acts is Omnium omnino prefiantifimum pa~ 
bulum, ALTOGETHER THE MOST EXCEL-~ 
LENT OF ALL FOOD FOR CATTLE. ‘There 
is no difputing their teftimony, who have 

fo much experience, nor is there any reafon 
LOW. why 
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why we fhould not fhare the benefit in 
Britain. 


THe Kipney Vetcu, and Labdigs 
MANTLE, eminent for the nourifhment 
they afford; the firft to fheep particularly, 
the other equally to thofe creatures and to 
cows ; are wild in gravel-pits, and by road 
fides: but they are unknown in our paf- 
tures, unlefs by accident, and then unre- 
garded ; while they are both ready to grow 
from feed f{cattered among the grafs of hilly 
and barren clofes; encreafing the quantity 
of food tenfold; and improving it in the 
fame proportion. 


Tue CuicHtinc VETcH, which rifes 
in our damp thickets, 1s capable of giving 
the fame benefit to wet marfhy lands; per- 
haps even to bogs: but no farmer knows 
it. Melilot, though not regarded for this 


purpofe, wou'd, in the fame degree, en- 
rich an open pafture; and the Burr Reep, 


of our ditches, might fill the wet moors 
with food for our horned cattle, for no plant 
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4 
is fo readily eaten by oxen; nor is there 


any one.more wholefome. 


AMONG 
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Amone the articles ufeful in the arts, 
and objects of our commerce, it is not con+ 
ceived what benefit might arife from a more 
perfect knowledge of their nature. Many 
of the moft confiderable are native of our 
own country ; tho’ neglected here, and 
fought at a large price abroad : and we 
have others which might fupply the place 
of fome that are imported, perhaps to 
better purpofe. To inftance only among 
thofe fubfervient to dying. 


Tue French exceed us in their BLAcK 
for cloths: and from many circumitances 
there is reafon to believe, they owe the ad- 
vantage to a wild plant, as common here 
as it can be with them; itis the Lycopus, 
or WaTeR HoaruounD: it has been ear- 
ly faid, tho’ now neglected, that this plant 
yielded a peculiar and diftinguifhed black : 
and fuch limited experiments as I have had 


opportunity to make, confirm it. ’Tis cer-— 


tain the French gather this herb carefully, 
which we fuffer to perifh ufelefs ; nor is 
there any other purpofe known, to which 
they can apply it. 


































[ 14 ] 

We bring Canary weed, a dry brown 
mofs from that remote country, to ufe in 
our red colours: but we have rocks and 
barren hills at home covered with a mofs of 
dike nature ; and as it fhould feem of many 
times its value. 


In Sweden red is dy’d with the roots of 
SQquiInANCY Wort, yellow with the bark 
of Buckruorn and Brack ALDER ; and 
red with the Saw-worr as we do yellow 
with the Saffflower ; little unlike the other 
but in colour. All thefe are weeds, or 
wild hedge-fhrubs with us: and why fhould 
not every one have a fair trial? Perhaps the 
Society for the encouragement of Arts and 
Commerce, the beft ever inftituted in our 
country, may raife the {pirit of this im- 
provement by their premiums: but who 
{hall affure the induftrious mechanic that 
he has the right plants? ’tis ten to one 
againft him, wherefoever he attempts to 
buy them. 


TuatT the Sick are frequently defrauded 
of their cure, and perhaps fometimes de- 
ttroyed by the abufes of thofe who deal in 
herbs, is moft certain. But how thal] they 
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[frst] 
who fell them be inftruéted better? or who 
fhall thew the former what that Mepic 1s; 
or what thofe other plants he is advifed to 
cultivate ? Where fhall the dyer learn what 
is the true SAw-worT, or who fhall tell 
him the diftinétion between BucKTHORN 
and Brack Axper; the very berries of 
which laft fhrub, are often fold for thofe 
of the other, even to the apothecaries. 


GREAT as the difadvantages and muif- 
chiefs are which arife from the prefent 
want of information; the remedy is eafy. 
Galen prefcribed it in his time, when he 
faw the fame neceffity. It is the ‘‘ teach- 
‘ing thofe who are concerned; not by 
*< flicht words, or vague reprefentations, but 
“by the plants themfelves ; raifed in fome 
“ fmall {pot for that fingle purpote.”” The 
learned may ftudy them in books; but 
there is none fo low in mind, who would 
not know them by the things themfelves, 
prefented growing to his eye, and ex- 
plained upon the {pot before him. 


Tuis fpot fhould be planted with every 
herb ufeful in medicine, in the arts, or hu{- 
bandry ; and fhould be open always, free of 
expence ; 








[ 16 J 
expence, and to all people: and there 
fhould be fome perfon prefent to. thew 
what was’ defired to be feen, and to ex 
plain what was neceflary to be known. 


From a fpot thus planted, and. thus-cal= 
culated for plain utility, {cience need inot 
be banifhed; nor indeed ought: becaufe 
upon its principles alone, are eftablithed 
thofe abfolute diftin@ions which prove: the 
error or the fraud of common practice 5 
and’ which would render all miftake, and 
future deception, equally impoflible. 


Tue plants raifed for this fervice, would 
appear as con{picuous to the common eye, 
when difpofed in the regular clafles of the 
modern botany, as any other way; and to 
the ftudent they would be much more 
diftinét, and plain in all their. differences. 
Whatever could be done by a claffical dis 
firibution of the fhrubs and flowers in 
more extenfive plantations, may be exécus 
ted even with thefe humbler kinds 3 and 
the purpofes at once of the ftudent and 
the publick, fully anfwered. 
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PLANTs 
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PLANTS would be known with certainty, 
from feeing them fo difpofed, and hearing 
them clearly and ufefully explained. Great 
care fhould be taken to thew diftinAly the 
different kinds which ignorant cuftom, or 
inconfiderate Writers, have called by thefame 
general name: there thould be fthewn 


toge- 
ther, with each plant, what other {pecies 
were moft like jt - 


; and there might be ad- 
ded always in fome near border, the thing 


ufually fold under its name. This would 
be fixing the whole fubje& upon the me- 
mory, even of the unlearned. 

THE nature and qualities of plants might 
here \be pointed out in prefence of the ob- 
jects; and their value fhewn, not only {5 
far as is known, but in thofe farther advan- 
tages which might reafonably be expected 
from them. The garden would be a kind 
of living herbal ; in which it might be eafy | 
to explain, in a ditting order, what each 
plant) was, whence it was brought, and 
how diftinguithed' from al] others; what 
virtues it, poffeffed,;and for what fervices 
it was Proper. A leffon too fhort to load 
the memory ; and too regular to be mifun- 


derftood,. Thofe who {ftudied the nature of 
D vege- 
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vegetation for the affiftance of the‘arts of cul- 
ture, might there fee a vaft Variety of plants 
in every feafon, fubjected to all rational 
experiments; manures of every kind might 
be experienced fairly ; and the artsy the 
means, and objects of improvement in our 
hufbandry, all fhewn at once. The curious 
would have the advantage of feeing, in a 
fingle view, the various ufeful products of 
the feveral parts of Europe: and even more 
nice enquiries might be here turned. to 
ufe: for itis not impoflible that in-many 
cafes, what one plant, does, well, another 
fpecies of the fame kind may effect yet 
better. Why fhould ‘we fuppofe that he 
whe, probably by accident, made the dif- 
covery of the ufe.of any plant, has always 
chanced to. try the moft effectual kind. 


A LITTLE {pot would anfwer all thefe 
surpofes; and fuch a garden might be fup- 
norted at fmall expence.» Till that fhall be 
eftablithed; the Author ofthe Propofal will 
take a pleafure in giving this information to 
all who want it at his own garden: duet ° 
none fear to apply, the plants are there; 
and every one is welcome. : 


evmeny, 


bere 
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Vegetable Generation. Hh, 


CULATURUMS AIMMMMANMNS ik 


The DESIGN. 


HE purpofe of this work is to Hh 
attempt, on principles not: before 7 
eftablifhed, and from the conftruc- 
tion of parts hitherto overlooked, or too 
lightly regarded, an explanation of the Pro- 
DUCTION Or PLANTS. 
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Since the generation of animals, after fo 
many experiments and diffections, is yet ob- 
{cured by many difficulties, we cannot expect 
{wift advances in the difcovery of that of 
vegetables ; in which the parts are {maller, 
their office is lefs known, and their diffection 
much more difficult, 


No more is attempted here than to lay 
down the fketch or firft defign of a method, 
in which this fubject may, perhaps, be 
traced fuccefsfully: outlines which the in- 
genious are invited to affift in filling. The 
courfe of nature is here followed (faithfully, 
if imperfe@tly) only in one plant; and what 
advances are made, have been the refult of a 
few months obfervation under a fingle hand : 
years, perhaps ages, are required to purfue 
it thro’ the feveral orders of the vegetable 
fyftem. | 


OnE plant alone is examined to 
avoid perplexity : others will be eafily fub- 
I jected 














(3.9 
jected to the like enquiry; and they will 


either confirm this fyftem, or eftablifh a 
better. Truth will be one way. or other 


found. 


Evsry difcovery, however fmall or im- 
perfect, is anadvance in knowledge ; and has 
its Value. One new and juft obfervation 
is, worth all the fyftems that ever were in- 
vented. I know how to reverence the | 
FLORENTINE and SwepDeE; but I thall here 
regard what no author writes: only what 
nature offers to the fight, on due infpection. 


Tue Enquiries I have attempted have 
been made with caution ; and I fhall be 
content to proceed flowly. The fearch being 
after truth, all conjecture has been banifhed, 
till the principles are known: and the little I 
may have difcovered,which is publifhed as an 
inducement only to profecute the {fub- 
jet, is laid down in terms plain to the un- 
learned. The gardiner may do more than 
B 2 the 


















(4) 
the philofopher in this point ; for he has the 


means of con{tant obfervation. 


THERE are many things in which plants 
and animals agree; but there are alfo feveral 
in which, for obvious reafons, they cannot 
but differ. Analogy, therefore, may be ufe- 
ful; but it muft be purfued with limitations, 
or it will miflead. 
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CH AvPar bL 


THE GENERAL STRURTURE OF 
VEGETABLE BODIES. 


O underftand a part of any fubject 

well, it is neceflary to have a juift 
idea of the whole. The organs employed ‘by 
nature in the generation of plants, are the 
immediate objects of this refearch: but 
they cannot be perfectly known till we are 
acquainted with the reft of the vegetable 
conftruGtion. 


A plant is an orgainized body, endued 
with a power of growth, anda kind of 
life ; but without fenfation. 


PLANTS confift of five parts: 1. The 
outer bark. 2. The rind. 
ries, 4. The flefhy fubftan 


3. A vafcular fe- 
ce. 5. The pith. 
THESE are common to all plants, trees 
and the moft tender herbs, only differing in 
R’> 


3 con- 
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cénfiftence. They are moft diftiné where 
they are moft firm, asin the woody kinds ; 
and leaft where they are moft tender, as in 
the thick ftalks of bulbous rooted plants. In 
thefe the inner parts often refemble {punges 
filled with water ; and are only diftinguithed 
by the gradations of colour. 


THe feveral organs of generation are 
formed, by continuation only, from one or 
other of thefe parts, 


Tue parts are always arranged in the or- 
der here laid down ; the bark outermoft, and 
the reft in that regular fucceffion. 


THE root draws nourifhment from the 
earth ; and the ftalk conveys it to the flower. 
In the flower are placed the organs of ge- 
neration. Thefe are generally underftood to 
confift of the Firaments, with their An- 
THER, and the Sryie with its SricmA, 
and RupiMenr of the fruit: but there 


are 
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are other parts equally worthy notice. Thefe 
not having been fufficiently obferved, the 
fyftem of generation has been imperfect. 


I propofe to trace thefe feveral parts in a 
plant, in which they are all large and con- 
fpicuous; tho’ the latter have not been 
before obferved in it. 


> 


Tus plant is a {pecies of AMARYLLIS; 
ir is diftinguifhed from the reft by the droop- 
ing pofition of the FILAMENTs, and is a na- 
tive of the American iflands*. 


THE root is a bulb: the ftalk is naked 
and a foot high. The leaves are graffy, but 
of fome breadth ; the flower is compofed 
of fix petals, and has fo many FILAMENTS 
witha fingle STYLE. 


THERE is nothing in this plant fingular 
or uncommon: the parts are plain and 
fimple ; therefore they will be eafily traced; 


* Amaryllis Spatha multiflora, corollis campanulatis equa- 
libus, genitalibus declinatis. Linn. Sp. 293. 
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they are very confpicuous; and they will, 
probably, be found of the fame ftru@ute in 
the generality of others. See PI. I, 


THE Bulb 1s the covering and ‘defence of 
the young plant : its fibres properly are’the 
roots. The coats of the large part are like thofe 
films which enclofe the. young fhoot: in the. 
buds of trees, and are deftined only to that 
purpofe, , 


Tue ftalk is thick, a little flatted, ‘and 
hollow: a tranverfe fegment of it reprefents 
an elliptic ring, with a large aperture. In 
this the five diftin® parts of vegetable con- 
ftruction, before enumerated, may, with due 
care, be traced: and this beft of all by ma- 
ceration and diffeCtion. | 


_ Tue outer bark is redifh and filmy: the 
rind is green and thicker: the vafcular fe- 
ries is pale; the flefhy fubftance is white : 
and the pith, which furrounds the hollow to 
a 
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( 9) 
a confiderable thicknefs, is perfectly cryftal- 


line, and colourlefs. 


Tue divifions of thefe parts are indif- 
tinctly marked ; but they are abfolute. The 
vafcular feries is whitith, the flefhy fubftance 
white and femipellucid, the pith perfectly 


clear, and altogether colourlefs, 


Tue bark has many fibres: the four 
other parts are full of bladders and large vef- 
fels. The bladders are roundifh, but crufh’d 


by prefling one againft another: they are 


{malleft in the rind, and larger all the way 
to the pith, in the inner part of which they 
are wideft of all. 


Tue vefiels are elliptic, and have large 
cavities. They are continued in an uninter- 
rupted courfe, from the extreme fibres of the 
root, to the feveral parts wherin they termi- 
nate.’ On this ftructure depends the courfe 


of vegetation; which is conducted thus. 
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Tue root being planted in the ground, 
where there is heat and moifture, receives 
nourifhment ; which expanding and enlarg- 
ing the embryo plant, fends it up thro’ the 
furface. A ftalk rifes, on whofe top appears 
a membranaceous fcabbard, containing two 
flowers: this burfts open, they difclofe 
themfelves ; and beneath each is the rudiment 
of a feed veflel, in which are fhells of feeds. 


Tue plant has now perfected its growth, 
and mutft foon after decay : but nature, ra- 
ther the God of nature, thus prepares a re- 
ftoration. 


Tue filmy fcabbard formed from the 
outer membrane of the ftalk, having per- 
formed its office, fades. ‘The flowers are 
hardened for the air, and no more need 
its defence. 


Tue Perazs, which are fix, furround 
the fame number of FILAMENTS, and in the 
mid{t of thefe is the more drooping STv Le. 


THE 











(faa5) 


Tue conftru€tion of the ftalk is the fame 
with that of the fibres of the root; and 
the feveral parts of the plant follow the 
like rule. 


Tue principal veffels and fibres of the 
ftalk may be traced, in a ftrait courfe, 
from the extreme pars of the root, to 
the fummits of the fix filaments in the 
flower ; which. properly terminate the ve- 
getation. This I have fhewn by diffection, 
and maceration of the parts: and I am ex- 
tremely obliged to Mr. Lee, nurferyman at 
Hammerfmith, who, for the fpace of fix 
weeks, from the middle of February to the 
end of March, fupplied me almoft daily with 
freth plants in flower for the experiments. 


THE fibres of the root are compofed, as in 
all other vegetables, of five fubftances. 
1. An OuTeR Bark, and, 2. an INNER 
Rinp, 3. A SINGLE CouRsE OF LARGE 
VEssELS, 4. A FLESHY SUBSTANCE, and, 

5. A 
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s, A CENTRAL Piru. Of thefe five parts, 
it will’ be proper to treat diftin@ly; be- 
ginning with the outermoft: feparating them, 
and ‘cafting them off as we proceed. 
This way, we fhall learn the courfe and ufe 
of the veffels and fibres of each. 


THE extreme filaments are the true root 
of the plant: the Bulb from which they: 
fpring, being only, as in other kinds, ‘a co~ 
vering of the infant fhoot'; fuch as the buds 
of trees, and the bulbs upon the ftalks of 
SAXIFRAGE, and certain Lixrizs, 
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Tue Courses, Usz, aND TERMINATION 


OF THE OuTER Bark. 


HE outer bark of the fibres of the 

root in this plant becomes the outer 
fkin of the ftalk, acquiring greennefs when 
it rifes into the air. 


Tuis, after having covered the whole 
{talk, forms the fcabbard of the flowers; and 
there terminates abfolutely,; all its fibres and 
veffels, contracting there, and loofing them- 
felves at its top and edges in clofed ends. 
No part of them are. fent into any other fub- 
{tance of the plant. 
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Tue Courst,Usz, anpD TERMINATION 
OF THE InNeER RIND. 


HERE remain to form the flowers 
and their foot-ftalks only four parts, 
the inner rind, the fingle courfe of vef- 


fels, the flethy fubftance, . and the pith, 








Tue outer bark being feparated, and 
peel’'d off, the inner rind prefents it- 
felf. Its veffels and fibres proceed in a 
{trait courfe from thofe of the root thro’ 
the bulb, and up the whole length of the 
ftalk; at whofe fummit they divide into 
two parcels, and form two clufters ; each 
making a knot, from which rifes the foot- 
il flalk of a flower. On thefe parts this rind na- 


turally 
































+ 93) 
turally ‘appears naked, the outer bark hav- 
ing terminated in the fcabbard. 


Tue veflels and fibres may be traced 
by the help of maceration in thefe knots. 
They do not terminate in them, but after a 
few windings, pafs thro’ them; and are 
continued forward up the rind of the foot- 


ftalks. 


At the Top of each Foot-ftalk there is 
another knot or clufter of them ; in which, 
after afew windings, they form themfelves 
into a broader coat. The fingle courfe of 
large vefiels appears alfo on the inner part 
of them very diftinctly. 


Tuey form together the fhell or fubftance 
of the feed-veflel, whofe rudiment in this 
plant ftands under the flower; and is one 
continuous fubftance with it. 


All this is form’d by the inner rind of 
_the fibres of the root, continued, under cover, 
through 
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through the flalk, and naked on the foot- 
ftalk, and on. the feed-veffel. 


From the head of the rudiment of the 
feed-veffel, this rind is continued ina fingleé 
Body a little way, and then dividing into fix 
parts, it {preads out into the fix petals of the 
flower. 


TueEseE are formed only of the rind of 
the foot-ftalk; and the change of colour 
is worthy obfervation. In the root this 
fubftance, which is there the inner Rind, 
is of a reddifh brown ; in the ftalk it is of 
a {trong green; this colour it preferves 
in the foot-ftalks ofthe flowers ; in the rudi- 
ment of the capfule it is of a deeper green ;.in 
the bafe of the flower, which is placed imme- 
diately above this, it is paler; and thence by 
degrees, as it afcends the petals, it becomes 
fpotted with red, and afterwards red en- 
tirely. 


THE 

























( 17 ) 












Tue veffels and fibres of this part are 


: 
very con{picuous in the flower; and they ik 
terminate abfolutely at the fides and tops | 
of the petals : as thofe of the outer rind did | 
in the {cabbard. | 

Tuus we feé the end of the fecond coat 
of the plant ; and there remain the three 
others entire, for the conftruction of the 
feveral parts of fructification. 
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Tue Courst, TERMINATION, AND 
Usk OF THE SINGLE SERIES OF 
VESSELS BETWEEN THE INNER RIND 
AND FLESHY SUBSTANCE. 


N the conftruction of the outer bark and 

of the inner rind, there are mixed with 
the fap-veffels, fibres in which I have never 
been able to trace any cavity ; and air-tubes 
in great abundance: but ’tis not fo in regard 
to the veffels next under, or within the inner 
rind. 


Turse are large and few: they are cont 
tinued in a regular chain all round the ftalk, 
between the inner rind and the flefhy fub- 
{tance: and there are no other veffels or 
fibres mixed among them. 


TueEse J have traced in well macerated, 
and afterwards in freth diffected ftalks, in an 
uninterrupted courfe along the main ftem, 
thro’ 
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thro’ the knots at the divifion for the origin 
of the foot-ftalks of the flowers, thro’ thofe 
foot-ftalks and thro’ the rudiment of the feed 
veffel, and the folid bafe of the flower; but 
they do not run up the petals, thofe being 
form’d only of the inner rind. 


THESE vefiels terminate within the body of 
the flower, juft above its folid bafe: but they 
communicate in a wonderful manner by 
lateral branches with the veffels of the fila- 
ments, which run clofe to them. 


THERE is a part in this flower which, 
tho’ extremely fingular and elegant, no au- 
thor has hitherto obferved. Linnzus, who 
has otherwife very corretly given the cha- 
raCter of the Amaryllis, ‘has not mentioned 
jt: but ’tis eafy to know, from his manner 
in other cafes, that when thus pointed out 
to him, he will call it the NecrarivmM, or 
its feveral diftinét portions, the Necraria 
of the ‘flower. 


THESE parts are too confiderable to 
have been made without fome purpofe. It is 
C 2 but 
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but lately the NeGtaria of flowers have been 
known, and thofe who-did. not take them 
into the account of generation, could not ex- 










plain it rightly. 


Iv this NeGarium the fingle courfe of vef- 
fels. terminates: and. for its ufe they are 
plainly ordained by nature. 


Wuen a flower of this plant is perfectly 
open, if we look fteadily into it, we fhall 
fee near the bafe of each petal, between that 
and the filament, a tuft of feathery matter. 
See Pl. 1. fig. 1. There are fix of thefe tufts, 
and they are the parts here treated of: but 
the filaments, in every view, hide fome of 
them. To obtain a better fight of them, 
the flower fhould be cutoff tranfverfely at 
the upper part of its bafe, juft where it be- 
gins to divide into petals: thus the petals 
and filaments being removed, thefe tufts 
will appear very diftinétly. See Pl.'1. fig. 2. 
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TuEY are colourlefs in themfelves, but 
green bafe of 
the flower which is feen thro’ them: they are 


they appear greenifh from the 
fo large and obvious, that one wonders they 
have not before been obferved: they are 
equal in number to the petals; but they do 
not rife from thefe; but in the very clefts 
formed by their divifions. 


THE deeper the parts lie, the more care 
is required to trace them: but the fingle 
courfe of fibres may be followed from the 
root up to thefe fix bodies, in which they 
terminate; as the veflels of the outer rind 
to the fcabbard of the flowers. I have many 
times done this happily. | 


One of thefe parts, feparated from the 
bafe of the flower, Ihave reprefented in Pl. 2. 
as It appears before the microfcope. The body 
of it is hollowed, and the top and fides are 
jagged. The vefiels at the bafe have formeda 
continuous fubftance; but in thefe parts 
they feparate again, and they terminate in 

2 rounded 
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( 22 ) 
rounded and clofed ends, without the leaft 
aperture any where. 


A microfcope of a fingle lens is beft for 
this examination; and I {carce know a more 
pleafing obje&. The whole refembles a piece 
of fine white coral, but that ’tis pellucid as 
water. See Pl. II. | 


Wuen the ftalk of the plant is cut tranf- 
verfely, a great quantity of watery juice 
comes from the mouths of the other veflels : 
but from thefe, in particular, there iffues a 
more tough and clammy fluid. This is of a 
peculiar nature: it is the fame in the tufts 
themfelves ; It is moft tenacious juft as the 
flower is opening ; and is at that time alfo 
moft abundant. 


Tuus terminate the veffels of the third 
feries. 








She’ NECTARIUM of the AMARYLLIS. 
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C,H. Ac P:.) VI. 


Tue Courszt, TERMINATION, AND 
Use OF THE FLESHY SUBSTANCE OF 
THE STALK. 


HE plant being thus cleared of its 

outer and inner rind, with which 
laft this fingle courfe of veffels alfo ufually 
comes off, the inner parts of the ftalk and 
foot-ftalks appear diftinGly. The petals and 
the tufts at the bafe of the flower being 
now alfo removed, there remain only the F1- 
LAMENTS and Sty te, in which the veffels 
of this inner part of the {talk can terminate. 
To trace thefe, the whole foot-ftalk muft 
be fplit into thin pieces, and the bafe of the 
flower with it. 


We have feen diftintly where the inner 
rind has run up into the petal of the flower ; 


{welling in thicknefs, and becoming pale, 
firft inwardly, and then entirely ; and from 
that palenefs red. 
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Tue fiefhy fubftance, which confti- 
tutes the principal part of the ftalk, is 
eafily traced along the foot-ftalk of the 
flower within the green rind ; making alfo 
its principal fubftance. Thence it follows the 
rind, and the fingle courfe of vefiels round 
the rudiment of the fruit: and at its top 
terminates moft diftinctly in the fix fila- 
ments of the flower. 


BeTWwEEN thefe and the bafe of the ftyle, 
there is an abfolute fpace: and the continu- 
ation of the flefhy fubftance of the ftalk up 
the filaments, is moft diftin@ly feparated 
from that organ. 7 


Tue filaments plainly have their origin 
at the head of the rudiment of the fruit: 
they run loofeand free with their true rounded 
outline on the inner part : on the outer, they 
are flatted, and are prefied clofe towards the 
thickened portion of the outer rind, where it 
begins to form the petal. But they are diftinétly 
and 
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and moft plainly feparated from it by the 
fingle courfe of veffels, Thefe accompanying 
the FILAMENTs and bafe of the Perats fo 
far, and ferving as an union between them, 
terminate juft above the part where the fila- 
ments feparate, in thofe tufted bodies be- 
fore named. 


Tue flefhy fubftance of the ftalk being 
at this part divefted of its three coverings, 
and even of the pith within, forms itfelf 
into fix affemblages of a rounded outline, 
and is continued in each nearly to the length 
of two inches: thefe are the FILAMENTs, 


Eacu filament grows {maller toward the 
top ; and at its fummit becomes indeed ex- 
tremely flender. 


From this point the membrane, which 
had covered it throughout its courfe, dilates, 
and forms a regular, large and oblong An- 
THERA, white at the firft, and confiderably 
long : afterwards fhorter and yellow. 

THE 
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Tue filament has no hollow, but is com- 
pofed folely and diftinétly of the flefhy part 
of the ftalk: and the fame vefiels are 
feen in the ftalk and here. 


Tue ANTHERA, examined with a microf- 
cope, appears of a regular and beautiful 
ftructure. It is compofed of two tubes, laid 
clofe to one another, each having a groove 
in the middle. Its outer rind is white, thick 
and {pungy ; and the two cells are full of a 
yellow powder, which is the farina. See 
Pari. tig. 1. 2. 


WueENn the anthera is ripe, each of its 
tubes burfts at the groove, and the two fides 
feparate and turn back. Fig. 3. In this ope- 
ration the fpungy fubftance of the tubes con- 
tracts itfelf; by which they become fhorter.: 
fig. 4, and the yellow colour is owing to the 
grains of the yellow farina with which they 
are covered. If the flowers be carefully 
watched, this is eafily feen; for the operation 
lafts in each anthera two or three hours, 
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Sig. 2. 


FILAMENTS ip the AMARYLUIS with their ANTHERE 
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I have obferved, that the flefhy fubftance 
of the ftalk is compofed of fibrous as. well 
as vafcular parts; and I have found by ma- 
nifold experience, that this is the effential 
part of plants: all the buds being produc- 
tions of it thro’ the rind. This has been at- 
tributed to the medullary or central fub- 
ftance, but experiments fhew otherwife, 


THE tubes of the ANTHERA, which 
are of a loofe fubftance, are formed of the 
fibrofe portion of this flefhy part of the 
{talk ; and the farina of the vafcular. 


Tue formation of this is the great objec 
of nature in the growth of plants: and the 
prefent fubject affords an opportunity of 
tracing it moft plainly. 


Aut the particles of the farina are of a re- 
cular figure and conftruction. They are theex- 
treme terminations of thofe veffels which form 
the flefhy fubflance of the ftalk : and each of 
thefe terminates ina minute rudiment of a fu- 


ture 
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tureplant, carefully and elegantly furrounded 








with membranes; which defend and preierve 





it till it comes into the feed-veffel, 


Tus is a new doctrine: but it is founded 
on the plain conftruétion of the parts. That 
none have eitablifhed it before, is owing 
to no one’s having purfued the courfe of the 
feverai vefle!s in plants with attention; or ob- 
ferved this moft effential fubftance, the Fa- 
RINA, with fufficient magnifying powers. 
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CEE re Sere 


Or rue Farina OF THE PLANT. 


A CH grain of the Farina in this 

plant is an oval body, compofed of 
three parts, a membranaceous covering, a 
pulpy matter, and a fimple but continuous 
internal fubftance. 


EXAMINED with a powerful microfcope, 
each grain is found to adhere by its larger 
end to the inner furface of the tube of the 
ANTHERA: there is an opening where it thus 
adheres; and this is continued along the body 
in form of a flight furrow, to the other end. 


WueEn the farina is examined by the re- 
fleGting microfcope in water, the membrana- 
ceous covering appears tranfparent, and the 
contained fubftance 1s continued along its 
whole length: but it 1s not nearly equal to 
the breadth of the covering. 


AT 




































































AT the lower Me of this is feen, as it 
were, a little bulb, where it adhered to the 
anthera: and from this is continued a fingle 


waved leaf, grafly and long. See PI.IV. fig. r, 


Tuts is the rudiment of the future plant: 
it is the extreme termination of the vafcular 
part of the flefhy fubftance of the root, and 
ftalk ; which never terminate any otherwife. 


Arouwunp this minute plant there is col- 
lected a vaft quantity of tough and femipel- 
lucid matter in globules; and it is generally 
clofer preffed at the top than elfewhere, be- 
caufe the farina is there narrower; fo that 
it fometimes refemblesa fecond bulb. Fig.2. 


Tus is the original appearance of the glo- 
bule of farina: but when it has lain fome- 
time in water, it thus prepares for burfting. 


Tue whole globule grows fhorter, and 
the included plant, with its pulpy matter, 
is drawn into a f{maller compafs. Fig 3. 
and 4. Soon after, the globule burfts along 

I the 
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(88 ) 
the furrow, and the rudiment of the future 


plant, together with its pulpy matter, comes 
out of it. Fig. 5. 


Tuis happens mn the courfe of nature ; as 
well as in water before the microfcope: and 
we fhall fee prefently what becomes of the 
inclofed fubftance. . Firft it will be proper 
to underftand perfectly the thing itfelf. 


Tue extreme growth of a plant is thus 
found to be the rudiment of another plant 
of the fame kind : this is enclofed in a mem- 
brane, which, I think, is double; and is 
placed within a tube at the extreme part 
of the plant. 


Ir the rudiment were not thus defended, 
its tender fubftance would wither as foon 
as it was formed. 


Atonc the ftalk, juft over the flefhy part 
from which this minute rudiment is produced, 
we fee a peculiar courfe of veflels fecreting 
| a 
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a tough matter, differing from the other 
juices of the plant. 


TueEse vefiels terminate in the NEcTARIA 
at the bafe of the filaments : and thofe Nrc- 
TARIA are compofed of vefiels clofed at their 
ends ; in which this tough juice is perfected. 


TueEse vefiels, we have feen, communi- 
cate with thofe of theFiramenrTs: therefote 
the tough juice they contain is delivered into 
the veffels of the Fi1rameEnts , and is fo 
carried up to the ANTHERZ. 


Tue membrane or bladder, containing 
the rudiment of the plant, is much too 
large for that minute original: this is de- 
figned by nature to give room to a pecu- 
liar fubf{tance intended to be f{pread about it 
for its protection, and defence, 


Tuis peculiar fubftance is the tough juice, 
fecretedin the NecTARIAor extremities of the 
fingle courfe of veflels : and this being delivered 
from them into the veffels of the filament, is 


carried up thro’ them to the ANTHER#® and 
de- 
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delivered into the globule of farina, at that part 
where it adheres to the inner coat of the tube. 


Tuts tough juice is true fluid wax. It is 
well known that bees colleé& their wax from 
the Antherz of flowers ; and this is the ori- 
ginal fubftance. They feed upon the globu- 
les of farina; the vegetable rudiment ferves 
them as nourifhment; and this tough fub- 
ftance is difcharged again at their mouths, 
and being thus feparated from the minute 
plant and its juices, it is true wax. 


No fubftance could be fo proper for 
defence of the rudiment of the plant; for 
this is tough and du@tile, fo that it will pafs 
with it thro’ the neceflary channels; and not 
feparate from it: and it cannot be diffolved, 
and wafh’d off from it; becaufe wax is in- 
diffoluble in water, 


Tuus 1s the new plant produced from the 
extreme part of the old: and thus it is en- 
clofed and defended. But this membrane 
would foon fhrivel; and this pulp ‘of 
Waxy matter dscay ; and the young plant 
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would be incapable of prefervation, till the 
induftry of man, or accidents of nature, 
committed it to the ground. It is, therefore, 
lodged afterwards in the feed ; and there de- 
fended fufficiently. 


Berore we advance to this laft confide- 


that this conftrution of the farina, tho’ dif- 
ferent from what former authors have de+ 
{cribed, does not contradict the truth of their 


reprefentations. 


Tuey fay the globule of farina burtts, 
and difcharges a quantity of atoms: the 
waxy fubftance, not mixing with the juices 
of the plant, which are watery, always ap- 
pears eBid of minute and feparate par- 


q 


ticles, even in the body of the ‘globule ; 
and when it is difcharged into the wa- 
ter, in which the farina is laid before the 
microfcope, it appears {till more difunited. 
Thefe little particles were, perhaps, what 
they have called atoms; and they did not 


obferve the rudiment within. 
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Core A. Pa VI 


Or THE Courssz,Usz, AND TERMINA- 
TION OF THE Piru. 


HE Pith is the innermoft fubftance 
of a plant, of whatfoever nature or 
con{truction that be. 


In the fibres of the root of this Ama- 
ryllis, it forms the central part, and it is 
like the other portions of the root, conti- 
nued up into the ftalk : but this ftalk being 
hollow, it only forms the inner lining of it, 
Tis placed under or within the flefhy fub- 
{tance which terminates in the filaments ; 
and it forms the ftyle and the inner coat of 
the feed-veflel; which is, indeed, a conti- 
nuation only of the fame fubftance. | 


Tue four other coats of the plant being 
laid open, or by a careful maceration re- 
moved, this central matter appears: and we 
‘may purfue its courfe eafily thro’ the plant, 
1D from 
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from the extreme fibres of the root, to the 
{tigma or head of the fiyle. 


Tue others, by degrees, leave it; termi- 
nating in the feveral parts we have named : 
and its final courie, under covert of any 
them, is in the rudiment of the feed- 
vefiel. | . 


HavinG made the inner coat of this, it 
contracts itfelf into a kind of neck in the top 
of that rudiment: and this being continued 
in length, forms the f{tyle; which accompa- 
nies the filaments a little way, but then 
droops under them, ‘and exceeding them in 
length, terminates in a ftigma or head, di- 
vided into three rounded parts. | 
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a 
CHAP. VIL. if} 
Tie ConstucrioNn OF THE STYLE OF 


THIs AMARYLLIS. ii 
: 


HE central fubftance in this plant is | 
every where loofe and fpungy ; com- ihe 
pofed of large veffels, and abounding with a ta 
watery juice. Nf 


Tue ftructure is the fame in the ftyle: 
this is loofe, fpungy, tender, and watery ; 
and is only covered with a thin membrane. 


Ir has been thought effential to the fo- 
cundation of the feeds in plants, that the 
ftyle fhould be hollow: many have been 
perplexed at not finding it fo; and fome, to 
the fcandal of philofophy, have figured hol- 
low ftyles, where they did not find them, 
to favour their fyftems. 
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In this plant the ftructure is eafily traced, 
and it is highly elegant. The ftyle has not 
an abfolute cavity, but the purpofe of fuch 
a one is plainly anfwered ; and we fee how. 


Tue ftigma or head of the ftyle, which 
is the extreme part or termination of the 
pith of the plant, viewed with a microfcope, 
appears compofed of three rounded parts, re- 
fembling irregular fegments of fpheres : and 
the whole furface of thefe is covered with 
prominent tubercles white as fnow. See 
PIP Sia tes 


Tue general colour of the ftyle is crim- 
fon ; and fuch is the outer part of each of 
thefe divifions: of the head; but in the 
midft of each is a white fpungy fubftance. 


Tur prominent particles on the verge of 
each divifion of the ftigma are clofed at their 
ends, and even thickened in a clavated man- 
ner: but thofe which rife from the white 
central part of each divifion are open: they 
are 
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are the mouths of fo many tubes, and they 
are larger than the others. 


THE open mouths of thefe are wide 
enough to admit, with eafe, one of the mi- 
nuté rudiments lodged in each grain of the 
farina; with its pulp of waxy matter about it. 


jeral pafiages from the fe- 


Tue three ger 
parate portions of the ftigma, unite at a {mall 
diftance below that part, and from one com- 
mon paflage of the fame kind; which may 
be diftinguitfhed in a tranfverfe fection of any 
part of the ftyle. See PI.V. fig. 2. And when 
that organ is opened longitudinally, with due 
care, this calhaces | hews itfelf in its fingle 
ftate along the {tyle, with its divifion into 
three branches for the three parts of the ftig- 
ma. In the lower part, it does not. termi- 
nate with the reft of the fiyle, but is con- 
tinued in form of a column, thro’ the centre 
of the feed-veflel, every where united to the 


1" = ,e feeds 
rudiments of the { 
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Tuis central part of the ftyle is form’d of 
the largeft veffels of the pith of the plant, 
with fome few air tubes intermixed, and a 
very {mall number of hard fibres. | 





Asthe vafcular part of the flefhy fubftance 
of the plant {welled out into veflels or 
membranaceous bladders in the anthere; in 
the fame manner the vafcular part of this 
pith, where it runs like a column down the 
centre of the feed-veflel, fwells out on every 
fide into the fame kind of bladders: and 
thefe are the fhells of feeds. Pl. VI. 


Aut this may be diftinétly feen in the 
new form’d rudiment; and the only difference 
between thefe fhells of the feeds and the 
membranes of the farina is, that they are 
more firm, and have about them fomewhat 


of a fpungy fubftance. 
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Co Th ees VILLE, 


Tur MANNER OF IMPREGNATION. 


HIS is the ftru€ture and conforma- 

tion of the Amarytuis here de- 
fcribed: and thus the method of impreg- 
nation is eafily feen. Like all the other 
operations of nature, being truly under- 
{tood, it is found much more plain and 
fimple than men of contemplation had ima- 
gined. 


Tue flethy fubftance of the root and ftalk 
is the effential part of the plant: its growth 
is the growth of the plant; and nature has 
for this reafon lodged it under three cover- 
ings from the outer air, and under the de- 
fence of a fourth within the hollow ftalk,. 


Tus part, in the common growth and en- 
creafe of plants, continues, and protrudes it- 
felf downwards in the fibres of roots, and 
upwards in ftalks and branches: this pufhes 

out 
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out fmall rudiments of the entire plant in 
form of buds along the branches; and this 
terminates in the fame kind of rudiments, 
tho’ extremely minute, in the ANTHERA on 
the heads of the Fr1raments: thefe parts 
being the final terminations of its growth. 


THE rudiments,which this flethy fubftance 
fends out in form of buds on the branches; 
are defended by many films; and thefe, 
which terminate its growth in the Anthera, 
have their membranaceous covering alfo; and 
within it a pulpy matter, indoffoluble, as 
we have fhewn, in water, yet eafily ductile. 


THESE are too tender to be trufted tothe 
air ; and the courfe of nature being irregular 
in their falling to the ground, as winds and 
feafons vary ; this is the method of their pre- 
fervation. 


Wuen the flower is newly opened, the 
Anthere are long and white, therefore they 


are entire ; and the ftigma is fmall, flattith, 


and dry. 


WHEN 
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WueN the Anthere burft, the ftigma 
{wells ; its three divifions become more pro- 
minent ; and the white particles rife higher 
above their furface. 


Tue Anthere contract and harden foon 
after they are opened ; and by this means 
the grains of farina are rendered loofe upon 
them; and the leaft motion of the air fhakes 
them off. Multitudes are fcatter’d and loft ; 
but a great many fall upon the fligma: and 
whatever falls there, is detained by its rough 
and frofted furface. 


Tue top of the ftigma is always moift ; 
and we fee under the microfcope the effect 
of water on the grains of farina: they 
burft' in it; and difcharge their contents. 


Ir is the fame when they fall upon the 
ftigma, loaded as it conftantly is at that time, 
with moifture. They burft; and there thus if- 
fues out of each grain of farina a minute plant, 
{ur- 
























































( 44 ) 
furrounded every way withatough, dudtile, 
and indiffoluble fubftance. 


THE mouth of a tube Is open to receive 
this ; and the courfe of the tube is with an 
equal diameter through a fpungy part in the 
centre of the ftyle. 


Tue infide of the tube is moift ; and the 
minute rudimentthus received into it is forced 
along by the fame power by which leaves 
and all other parts of plants imbibe dews, 
and tranfmit the moifture inwards. 


Tue minute plant thus carried thro’ the 
length of the ftyle, and into that part of it 
which runs like a column down the centre 
of the feed-veffel, can be forced no farther, 
for there is no more pafiage: this fpungy 
column has no communication but with the 
ftyle itfelf. We have feen that on each. fide 
its vafcular part has formed a kind of fhells 
or bladders: the paffages into thefe are open ; 

| and 








(4% 4 
and the minute rudiment is naturally forced 
into one or other of them. 


In this manner, the firft grains of farina, 
which fall on the ftyle, deliver their rudi- 
ments of plants to the tubes; and all the 
fhells of the feeds are, in fucceffion, occupied. 


As foon as this is done, the ftyle having 
performed its office, fades: and all that ap- 
pears to receive any nourifhment from the 
root, is the feed-veffel. The fhells of the feeds 
become thickened ; and a farinaceous fub- 
ftance, formed of the drying juices of the 
vafcular part of the pith, furrounds the mi- 
nute plant in that covering: thus is the feed 
compleated, and vegetation in the plant then 
{tops entirely. 


Eacu thus feed contains'a minute plant, fo 
well defended, that it can bear, like that in 
a bulbous root taken out of the earth, the 
common injuries of the feafons: and when 
committed to ground at a time when there 
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( 46 ) 
is due heat and moifture, it grows as the 


rudiment in the root; and in the fame 
courfe forms its own feeds again. 


Tus, by the prefent example, appears to 
be the courfe of nature in the production of 
plants: and if it fhall be confirmed in others, 
we fhall have no need any more to have re- 
courfe to elaftick atoms, or impregnating 
air: what is called the production of new 
plants will be found nothing more than 
the continued growth of the old: the rudi- 
ment in the feed being only a piece of the 
flefhy fubftance of the ftalk delivered into 
that part from the globule of farina; and with 
the requifite heat and moifture continuing 
to grow. 
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St aa eee 


To the Celebrated 
Dr. HAL Bir! 


Sol. 
Were L is not that I fuppofe my weak 
Pee voice can return the honour you 
Y have been pleafed to do me, by 
the mention you have made, 
in your immortal works, of fome of 
my attempts towards the advancement 
of botanical knowledge: that were a 
thought as vain, as it were idle: but 
where returns are impoffible, there may 
yet be gratitude. I addrefs my acknow- 
ledgements to you in this flight Treatife : 
A 2 wherein, 







































































DEDECATILON 


wherein, whatever may be wanting, there 
yet is TRUTH: and fome of it has not 
been known before. 


Tur World will pay a due regard to 
thefe doctrines, when they fee I dare ad- 
drefs them to your experienced and dif- 
cerning eye: and I have fome pride in 
dedicating the refearch to the eternal me- 
mory of thofe new lights which your 
genius and indefatigable labours have 
thrown, not on this {cience only, but on 


all philofophy. 
I am, 
With the moft perfect Refped, 
SR, 
¥3ir obedient 


and humble Servant. 


London, 
[4m 451759. 
1H Lda. 
































Dip O.D. UC LO IN 
OF 


DOUBLE FLOWERS. 


BaeeG ae HE raifing double flowers is one 
& ~ of the great articles in the gar- 
Yo y% dener’s and florift’s profeffions. 
Tis often done: but none knows 
how. ‘The practice by which thefe ele- 
gant plants are obtained from the fingle, is 
little different from that by which, in other 
kinds, fingle rife from fingle in fucceffion; 
and the procedure is merely mechanical : 
the gardener practifes in his age, what he 
faw done in his youth; and he expects the 
fame fuccefs, without farther thought. 
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Ir would be happy if the change thus 
produced in a few plants could be extend- 
ed to many: and perhaps this is not be- 
yond the human reach. ‘To attain the 
end, it muft be attempted regularly ; and 
in order to that, the {ubject muft be firft 
underftood. 


We mutt know by what means and in 
what manner nature gives this doublenefs 
to flowers, in the inftances already feen, 
before we can attempt rationally to affift 
in her operations upon others: but when 
that is difcovered, the juft grounds of fuch 
an undertaking will be known. 


Tue ftalk of every plant is compofed 
(as has been clearly fhewn) of fix diftin@ 
fubftances ; furrounding one another in a 
regular manner: thefe are the outer bark, 
the inner rind, the blea, a vafcular. feries, 
the flefhy fubftance, and the pith. The 
roots are compofed of thefe; they are con- 
tinued thence up the ftalk ; and from one 
or other of them are formed the feveral 
parts of flowers. _ 


THERE 
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THERE is no way to underftand what 
the doublenefs of a flower is, or of what 
it confifts, until this ftru@ture of the whole 


plant be underftood. 


As all the parts of a flower are continua- 
tions of one or other of thefe fubftances, 
all doublenefs in flowers mutt be owing to 
the luxuriance of fome of them: nothing 
new is produced, nor can be ; only fome 
original part is extended, 


Tue firft {tep towards underftanding 
the procefs of nature, is to examine which 
of the proper parts of a flower has afforded 
the luxuriant growth: We are then to 
fee to what original portion of the plant, 
that is to which of the fix fubftances 
whereof the whole confifts, that part be- 
longs: when we know this, we are to en- 
quire by experiments, what nourifhment, 
and what method of culture moft favour 
the growth of that part: and, if we find 
this, we fhall difcover the great fecret. 


We fhall thus know how at our plea- 
fure to double the flowers of many plants; 
I and 
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and to produce that luxuriance in degree 
as well as kind. | 


In this courfe it is propofed to purfue 
the fubject in the prefent enquiry: deter- 
mining the firft attempt to a fingle plant. 
There is no other way to avoid perplexity; 
and if we fuccede in this, it will be eafy 
to continue the fame reafoning, and the 
fame practice to others. 


Ir will be moft ufeful to felec a plant, 
in which the parts are large and plain; and 
one, of which we can be fure, during the 
fucceffive years of trial. -I thall for thefe 
reafons chufe a Turip. The organs in 
this flower are all large, the doublenefs is 
not too complex, and the root being yearly 
taken up, we can always be fure of having 


the fame plant. 


Tue Tulip is not felected as an inftance 
for its beauty; for it is lefs improved by 
doublenefs than many other flowers: but 
becaufe the parts being few, large and di- 
tina, the courfe of nature may be traced 
in it eafily. 
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GARDENERS defpife double Tulips; and 
if no better could be produced by art than 
fuch as offer themfelves to them by acci- 
dent, they wou’d have reafon. They fee 
the CLERIMONT with a ragged multipli- 
eity of ill fhaped petals; or the common 
breeder reduced to a dwarf and ede’d with 
white, with a wild clutter of like petals, and 
the filaments irregularly difpofed among 
them; or with half formed petals growing 
from the edge of fome of the filaments, and 
buttons upon the irregular extremities of 
others. This is all they fee of doublenefs in 
Tulips; and this rifes wildly. SeePLats(o) 


But if doublenefs in 2 Tulip can be 
produced ina regular manner, the new 
leaves rendered as well fhap’d as the old, 
and the fame excellence of colour pre= 
ferved in thefe, as in the fingle, doubtlefs 
the florift will réceive it into his lift of 
beauties. ‘That this may be done appears 
very probable; and the inftances here 
produced fhew there will be great beauty 
in the flowers: not only in their perfect 
{tate of doublenefs, but in the feveral ad- 
vances towards it. ‘The attempting this 
regularly, is a work of time, becaufe the 


B Tulip 








( to ) 
Tulip is a flow grower from feed; but by 
the flowers here produced there is reafon 
to believe it will fucceed : and the benefit 
will not end there. Nature proceeds 
nearly alike in her feveral operations, and 
what profpers in one plant probably will 
not fail in another. 


THE origin of the Tulip flower is this. 
The flethy fubftance of the ftalk terminating 
in the anther, there forms a minute plant, 
or rudiment of a plant in each grain of the 
farina: this is received into the ftigmas; 
and thence conveyed by a fhort courfe to 
the feed veffel; where it is lodg’d in the 
yet empty hull of a feed *: it is there 
cloathed with a farinaceous fubftance, fe- 
ereted for that ufe in thofe veflels; and, 
the feed hardening, it is perfec. 


Tuis feed being fown, the rudiment 
of the plant expands by means of the heat 
and moifture ; and its feveral parts grow- 
ing, downwards into fibres, and upwards 
into a ftalk and leaves, the Tulip is pro- 
duced, which in its perfect ftate we are 
now to examine. See plate 1. 

As. 

* This is explained at large in Outlines of vege- 
table generation. 
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As the rudiment in the farina is very 
tender, it takes a long time in expanding 
all its minute parts, and growing to pef- 
fection: and to defend the more delicate 
organs of the flower the bulb is formed. 
This is not the root, tho’ it be vulgarly fo 
called, but 1s a germ or bud, furrounded 
by a number of coats, and films like thofe 
which cover the young leaves in buds of 
trees. 


Turse films are produced or thrown 
off from the outer bark of the fibres; 
which are the real proper and only roots : 
and from the innermoft cf thefe films 
proceed the leaves. 


THE regular continuation of the four 
other fubftances is in the {talk and flowers: 
and it is performed by nature in this 
manner. 


Tue outer bark which is thin and de- 
licate, is defended and kept moift towards 
the bafe of the plant by the lower ends of 
the leaves, which furround the ftalk : but 
higher up, where it is naked, it becomes 
harder and fomewhat thicker. 
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( 12 ) 
Ir runs up to the fummit of the ftalk, 
and there forming three thick knots or 
clufters, is continued through them into 
the three outer petals of the flower. 
Thefe are formed entirely of it, and in 
thefe its whole fubftance terminates. 


In plants which have a cup under the 
flower, the outer bark of the-ftalk forms 
that cup, and terminates in it: the fecond, 
or inner rind forming the petals, by a 
continuation into the flower. 


Ir has not been enough regarded; but 
nature where fhe gives no cup to the 
flower, always allows fomething analogous. 
The Tulip confifts of fix petals: of thefe 
the three outer are harder than the three 
inner, and ferve as a defence to them. 
They are a kind of cup to the three de- 


licate ones within, 


THE outer bark of the ftalk conftitutes 
thefe three petals entirely ; and it is there 
loft. When the flower is newly opened, 
it has the property of the leaves of fleep- 
ing plants; fhutting itfelf together in the 
“ee dark, 
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dark, whether it be night or an artificial 
gloom ; and opening again in the light. 


Tue clufter of fibres at the bafe of each 
outer petal perform this: They are the 
hinges on which the motion is made; and 
the delicate inner petals are forced toge- 
ther by them, The fibres which form 
thefe clufters are white ; and are as ftrong 
as raw filk. 


Various accidents influence the in- 
creafe or diminution of particular parts in 
the compofition of plants, but with this 
outer bark we have nothing to do in the 
prefent refearch : The doublenefs of the 
Tulip is what we enquire into, and that 
arifes only from the flefhy fubftance of 
the ftalk. The outer bark terminating 
in the three exterior petals, we are now 
clear of it. 


In diffeCting the Tulip ftalk tran{verfely 
and along, the next fubftance feen under 
this is the zaner rind. This is greenifh, but 
tending to white in.the inner furface; It 
continues its uninterrupted courfe to the 
flower, and there forms the three inner 
petals. 
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petals. Thefe have their origin plainly 
from this interior rind; and the fibres 
may be traced down from their bafes to 
the {talk, with great eafe. 


THis coat of the plant terminates plainly 
and folely in thefe; and confifting of fim- 
ple and not numerous parts, it is 1nca- 
pable of any increafe, or divifion, in the 
flower. 


Tue courfe of examination fhould be 
to remove the feveral parts thus fepa- 
rated, as foon as we have thoroughly 
examined them: therefore the two rinds 
of the plant and the two feries of petals 
being now cleared away, there appears 
as the outer fubftance the va/cular cour/e, 
or third portion of the fubftance of the 
plant. This is extremely delicate and 
{mall in the Tulip. In a tranfverfe fec- 
tion of the ftalk it appears only as a line 
feparating the greenifh inner rind from 
the white flefhy fubftance of the ftem ; 
and in a longitudinal fection it refembles 
a mere membrane. 


THE microfcope fhews that it confitts 
only of a fingle row of veflels: it ters 
miunates 








( 15 ) 
minates juft within the bafes of the inner 
petals; and there forms an irregular line 
nearly hexagonal, with {mall rifings be- 
tween the bafes of the petals. 


In many plants this part rifes up con- 
f{picuoufly in the fower ; forming what is 
called a nectarium. The large nectaria 
in the Hellebore are formed of it; and 
that tufted fubftance in the Amaryllis, 
examined in a preceding work*. Whe- 
ther the termination of this part rifes above 
the furface of the flower, or lies with- 
in its compafs, and hid under the fkin 
of the bafes of the petals, its {tructure at 
the termination is the fame. The veffels 
fwell and are clos’d at their extremities ; 
and they communicate with no part but 
the bafes of the filaments. This is plainly 
and evidently: the cafe in the prefent in- 
{ftance; and therefore probably 1n all plants 
this vafcular courfe ferves the fame pur- 
pofe; fecreting a waxey humour, and giv- 
ing it to the veffels of the filaments, for de- 
fending the embryo plants in the farina. 


_Att thefe parts being cleared away we 
come to the fourth in order, which is the 

fiefhy 
* Outlines of vegetable generation. 
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flefhy Subftance of the ftalk. This we 
may trace with eafe up to the filaments 
themf{elves, which are formed abfolutely 
and folely of it: and from obferving its 
ftructure we fhall find the reafon why 
Tulips are doubled, in the manner to be 
reprefented in the fucceeding plates, more 
eafily than many other flowers. 


DovuBLENESS in various flowets rifes 
from a luxuriance of different parts: In 
Columbines from what are called the nec- 
taria; which are either fimply increafed 
in number, or converted as it were into 
petals; and in the Narcifius kind, fome- 
times by an increafe and divifion of the 
nectarium, the petals remaining as they 
are naturally, fix in number; and fome- 
times by an abfolute increafe in the number 
of the petals: But in the Tulip it is al- 
together otherwife; the doublenedfs of this 
flower arifes from the filaments and no 
other part ; and is accomplifhed in the fuc- 
ceeding gradations. | 


We fee by the diffection of the plant, 
that the filaments are formed of the 
flefhy fubftance of the ftalk, or more pro- 
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perly fpeaking, they are the termination 
of that part. During its courfe up the 
ftalk it has been defended by the fur- 
rounding fubftances; but in the filaments 
which are expofed to the air the mem- 
branes invefting it become more firm, 
and its fubftance more compact: that is 
all the difference. 


Tuis flefhy fubftance is remarkably 
thick in the ftalk of the Tulip. Its 
quantity is greater than in any other 
plant I have examined: and hence arifes 
the natural tendency of the Tulip to dou- 
blenefs ; from a luxuriance of the fila- 
ments. 


THEsE are in the ftate of nature very 
thick in this flower, and of a peculiar 
fhape and conftitution: they are flatted, 
tho’ irregularly, and are edged and triangu- 
lated; and they are ufually coloured. In all 
this they refemble petals more than the 
filaments of the generality of flowers ; 
which are ufually rounded and folid. 


TuHEseE in the Tulip fhew a very pe- 
culiar conftruéion when cut open, and 
& ex- 
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examined by the microfcope. They are 
found to confift of two parts, a folid cen- 
tral yellowifh matter, and a coat or fhell 
of a filmy fubftance furrounding it. This 
is loofely and eafily feparated from it. 


Tue thicknefs of the filaments arifes 
from that of the flefhy. fubftance of the 
{talk, whereof they are fo many conti- 
nuations: and it renders them liable to 
alter their form by farther fwelling, if 
an. increafe of that part favours fuch 
change: their peculiar ftructure alfo makes 
to {pread into a refem- 


r 
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se 
blance of petals, the membranes cover- 

ing them being much of that nature. 
Tuus the doublenefs of the Tulip is 
produced only by a luxuriant growth of 
its filaments; which in that ftate lofe 
their proper nature, and become a kind of 
petals. ‘This flower is moft liable to fuch 
doublenefs, becaufe the flefhy part of the 
italk is thick ; and plainly the doublenefs 
is owing to an increafe in the quantity 
of that part. The practical leffon fol- 
lows hence plainly. Certain. circumftances 
in the culture and management of plants 
I favour 














( 19 ) 
favour the increafe of particular parts in 
their conftruction: the way therefore to 
produce double Tulips, and to increafe 
the degree of their doublenefs, is to dif- 
cover what circumftance, what foil, man- 
ner or management it is that thickens 
this flefhy part in fome depree: and to 
apply it early, and purfue it thoroughly, 
What may be done in this cafe we thal] 


fhew by declaring what has been. 


As we have on this occafion named the 
four exterior coats of the Tulip-ftalk, it 
may be proper to fay what becomes of 
the pith, or innermoft fubftance. This is 
continued to the rudiment of the feed-vet. 
fel, and terminates in it. That rudiment 
with its ftigma, for there ig no ftyle, ar 
formed of it entirely. 


a] 


OE 3 BAN eae te 
Of the Progrefs of the Doublene/s in the 
Z 


LULIP. 


HE Tutip in its natural fat : 

fitts of fix petals, fix filaments, and 

a rudiment of a feed veffel, crowned with a 
itigma, divided into three parts. See jig. I. 
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Tue three principal organs of flowers 
are feen in it very diftinct and plain, with 
no additional part, (as in the cafe of thofe 
that have confpicuous:nectaria) nor any 
interruption, as in double flowers. 


WHEN the Tulip alters from this plain 
and natural ftate, becoming double, the 
courfe and progrefs of nature may be trac’d 
in it, in five ftages; and thefe naturally 
arife in fucceffion one after another; the 
doublenefs increafing each year from the 


firft. 


Bur this, though natural, and ufual, 
is not an invariable courfe: fometimes a 
Tulip from being fingle, burfts at once 
into full doublenefs; fometimes on the con- 
trary when the change has been regularly 
begun, it comes to a {ftand in the fucceed- 
ing year: and any double Tulip being 
left neglected in the ground, will again 
become fingle. 


WueEn a large quantity of the feeds of 
well chofen fingle Tulips are fown, and the 
plants are raifed by proper care to flower- 
ing, there will fometimes appear among 


the 
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the number a few double ones: the firft 
year of bloom: but this is rare; and they 
are never perfect. 


The full change is too great to be ex- 
pected at once; for it is an old and true 
maxim, that nature does nothing by leaps, 
but all in a regular gradation. 


AmonG the number of Tulips thus 
raifed, the greater part will be plain and 
natural ; but a nice and well inftructed eye 
will fee in fome few, the firft approach to 
doublenefs. Thefe are to be felected; and 
they are thus known. 


In the natural ftate, the filaments are 
raifed in three blunt ridges, and are thick 
in proportion to their breadth. In fome, 
thefe filaments will have loft the outer 
ridge, or that at the back ; and the whole 
filament will be broader, thinner, and flatter 
than ufual; and will begin to fhew a dif- 
ferent colour, tending to that of the petals. 
The antherz alfo are in this cafe fhorter. 


-Tuis is the firft approach which nature 
makes to doublenefs. This the forift is 
to 
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to mark; and the plants in which it ap- 
pears are to have peculiar care in the fol- 
lowing years. 


Tue feveral gradations from this to 
perfect doublenefs, are to be expected ifk 
the five fucceeding feafons. 


Tuoucu the firft approach towards 
this {tate in the Tulip be flight, and not di- 
{ftinguifhed, except by the inquifitive eye; 
the fecond is confiderable, and fufficiently 
plain. In this the filaments are fo altered, 
that if they did not {till fupport their an- 
there, they would not by the common eye 
be known for fuch, or called by that 
name: they are indeed converted into a 
kind of petals. They are thin like the 
natural petals; anda quarter of an inch 
in breadth: their colour alfo as well as 
fubftance is that of the petals. They rife 
with a fingle body, but at half their length 
they fplit. In the cleft of this divifion is 
feated the anthera: and the two parts of 
the divided filament are continued up- 
wards in a moderate breadth, and in a 
waved form, See P/. 2. 
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(- 23 ) 
Tue anthera in this ftate of the flower 


is fhorter, and lefs than naturally: but 


it {till ripens a perfect farina. The feeds 


) of fuch a Tulip feparate from all others will 


be perfect ; and being fown, will fucceed 
very well. I name this particularly, be- 
caufe they are the fitteft of all Tulips from 
which to fave feed for double flowers. 


TuouGu the filaments in this ftate of 
doublenefs have changed their form and 
colour, their conftruction remains the fame 
as at firft: each is compofed of two mem- 
branes and a pulpy central fubftance ; but 
this laft part is fmaller in proportion than 
in the natural Tulip. This feems to be the 
matter which immediately feeds the an- 
thera; and therefore the farina, though lefs 
in quantity, yet is in this {tate perfect. 


Tue third degree of doublenefs in the 
Tulip extends the filament in breadth yet 
farther, and ftarves the anthera entirely : 
therefore the flower is in this {tate incapa- 
ble of ripening feeds. 


THE Tulip now confifts of twelve real 
petals: he who has trac’d the origin and ob- 
ferved 
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ferved the courfe of the production, knows 
that the fix inner ones are formed from fi- 
laments; but to another they would appear 
almoft perfect as the reft; only fhorter and 
nip'd at the top. Though they have been 
form’d from filaments, they are now truly 
petals. We learn by this that nature tho’ 
fhe regularly forms each part of the flower 
froma peculiar coatof the plant, in her ufual 
courfe; yet can make the expanfion of an- 
other portion anfwer the fame purpofe. 


In this ftate of doublenefs the original 
petals of the Tulip {tand in two feries, in 
their natural order, three external and three 
interior; the fix additional petals form one 
feries rifing within both: one in the cen- 
ter of each perfect petal, as the filaments 
rofe in their natural ftate. See P/. 3. 


Eacu of thefe additional petals, for in 
this condition of the flower they are abfo- 
lutely fuch, is neatly of the breadth of the 
original ones, but not exactly of the fame 
form. There is now no deep fplitting 
or divifion into two parts at the top, as in 
the former condition of doublenefs, where 
the anthera held its place in the center of 
the cleft; but the fummit of the petals 
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is varioufly wav'd, and all that remains of 
the appearance of an anthera, is a point of 
a purple colour in the middle hollow of 
each of thefe petals; formed of what would 
have been the outer coat of the anthera. 
And even this is fometimes obliterated. 


Tue form of thefe additional petals is 
oblong, with fufficient breadth to give a 
regular appearance in the flower. Théir 
upper edge terminates varioufly; fome- 
times they are pointed, ufually very ob- 
tufe; in fome flowers wav’d, and in others 
cut into deep incifions. 


Tuetr fubftance and conftruction fil] 
continue what they were in the filament; 
and differ, tho’ not greatly now, from thofe 
of the other petals. Each is compofed of 
two membranes, feparated bya pulpy mat- 
ter. This is the double Tulip. 


Tue fourth gradation, or fecond dou- 
blenefs in the Tulip, renders it fo unlike 
its firft, or natural ftate, and fo nearly ob- 
literates all appearance of the parts from 
which the new petals have been formed, 
that none, unlefs in this courfe of enquiry 
could fay whence it had proceeded. 

D In 
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. Ix this ftate, or the TripLe TuniP, 
there are four feries of petals: the two ou- 
~ termoft are. natural, they confift each of 
three petals, and are what properly confti- 
tute the flower...The two other feries 
confift of fix petals each, and thefe are 
formed by a luxuriance of the filaments, 
and an obliteration of the anthera, as in the 
former inftances: with the additional pe- 
culiarity of their being fplit. ‘This confti- 
tutes them twelve in number, and as the 
snner fix are formed of the anterior fides 
of the filaments; they ftand naturally for- 
warder than the others: this diftinguifhes 
the. twelve into two feries: See P/. 4. 


To underftand the conftruction of this 
flower perfectly, one mutt go back to the 
Aatural ftate of the filaments; from an 
expanfion and luxuriance of which, all this 


doublenefs is ftill formed. 


We have feen in the original ftate, they 
are compofed of a folid central part, fur- 
rounded by a membranous covering. | In 
the firft ftate towards doublenefs in the 
Tulip, the filament extends in breadth, 
and this inner fubftance lofes fomething of 
its thicknefs; in the fecond flage where 
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the anthera ftands in the cleft of the ex- 

tended filament, this inner fubftance is 

ftill more reduced; in the third ftage, 

where the anthera is a thin line, this fube 

{tance is only a kind of membrane uniting 

the two fides of the new petal; and 
fourthiy, in this ftate of triplenefs it is a 
mere dot. "Tis the expanfion of the mem- 
branous coat of the filaments which makes 
the new petals: and the inner fubftance 
has no ufe in this change. It before fup- 
plied the anthera : that was its purpofe ; 
and while the anthera remained in the fe- 
cond change, this fub{tance remained alfo, 
though in lefs than the original quantity. 
In the fucceeding ftate, tho’ it remained 
in fome fmall degree, its ufe and office 
were loft; and in this triple condition of 
the flower being wholly gone, the two 
parts of the expanded filament, have no- 
thing to unite or hold them together. 


Turis third fubftance is naturally placed 
between them, therefore they arenot joined 
to one another by any fibres or veffels of 
their own, except at the bafe; and the 
third fubftance which kept them together 
in the laft mentioned degree, being now 
Lb) .2 gone, 
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gone, they feparate. Each fide of the ex- 
panded filament becomes a new petal; and 
thus twelve are added to the flower. 


In a fucceeding year each filament fplits 
into three inftead of two broad petals, and 
thus forms the QUADRUPLE TuLip; See 
P/. 5: and ene year more makes the PER- 
FECT FuLL Turip. In the quadruple 
kind there remains a {mall mark of the an- 
thera on each new petal, butin the perfe& 
double flower there is none. See P/. 6, 


CH ACP die 
Of Doublene/s in the VERONICA. 


U-CH is the courfe and ftate of double-~ 
nefs in the Tulip: and by this pro- 
greflion it will be perfe@ly underftood. So 
large a flower was felected for the illuftra- 
tion of the fyftem, becaufe the gradations 
‘in thofe obvious parts are eafily feen; and 
being known in this they may be under- 
ftood alfo in many which are fmaller. It 
has been obferved there are other kinds of 
doublenefs arifing from other parts; but 
with that fpecies of the change which pro- 
ceeds from the filaments, the courfe of na= 


tur is the fame in all. 
THE 








THE QUADRUPLE TULIP. 


2 
LEM delin et Seudn. 





















































Nt tices 
Re si 





THE PERFECT FULL TULIP 


° Till delin eb Scud. 





















































( 29 ) 

THe common tall Veronica, or Speed- 
well of our gardens, has a flower as 
{mall as any that is cultivated for orna- 
ment: but the great number of them, 
and their regular difpofition in the fpikes, 
gives them fome claim to regard; and 
the celeftial blue, which is their proper 


colour, more. 


I pon’t know that it had been obfer- 
ved, till I remarked it in Eden, that the 
flowers of this plant fometimes have a kind 
of doublenefs. ’Tis a very effential article 
in their beauty : for it not only adds fome- 
what to their fize, but continues the fine 


azure colour perfectly through their whole 
body. 


Tue flower of the Veronica is placed 
in a {mall green cup. It confifts of one 
petal, tubular at the bafe, and cut into four 
oval fegments at the top, Thefe are of a 
fine blue. Within thefe ftand two fla- 
ments : they are naturally long, and to- 
wards the top have fome breadth: they 
are of a whitith colour, and the anthere 
which crown them are alfo white at firt- ; 
but when they are burft, they are yellow. 
THESE 
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THESE parts are plainly feen in fo fmall 
a flower: and as the glow of univerfal 
blue in the fpike is the true beauty of the 
plant, this party coloured infide of the 
bloom greatly degrades the whole. In 
flowers too minute to be feen at any di- 
ftance diftinctly, the general good afpect 
of the clufter is what we are to attempt. 


Turis, when the colour is all blue, gives 
as it were the appearance of one pyra- 
midal flower to the whole fpike. It can- 
not be thus in the natural condition of the 
plant; but accidents we do not underftand 
make it fo fometimes in gardens: nor 
does the common eye even while it ad- 
mires the effect, fee the caufe. 


In thofe plants of the Veronica which 
have {pikes perfectly blue, the flowers are 
in a certain ftate of doublenefs. It is the 
fame degree in the gradation of the Tu- 
lip, in which the filaments are expanded 
into a kind of petals; and the anthere 
are wholly obliterated. 


Tue change is lefs confpicuous becaufe 
the flowers are in this plant fo much 
4 fmaller : 
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(maller: and it is indeed lefs in itfelf, be- 
caufe the flower has only two filaments to 
be the objects of the variation. The ad- 
vantage however is very confiderable this 
way: for the filaments grow near as broad 
as the petals, and with this change of 
fhape, they put off their proper colour. 
The irregularity they give to the general 
flower is not regarded ; partly becaufe the 
whole is fo {mall as to efcape {trict obfer- 
vation ; and partly for that the fegments 
of the flower itfelf are irregular, the low- 
eft being narrower than the others. 


So much as we have now mentioned, 
culture fometimes does without being di- 
rected immediately to that end. There 
can be, fo far as we yet know, but one 
degree of doublenefs beyond» what we 
thus find by accident ; and perhaps it is 
not impoflible to obtain that by art. The 
extreme ftate of doublenefs in flowers, 
which owe the increafe to the filaments, 
is that each of them having been ex- 
panded, fhould divide or fplit itfelf into 
two. If this can be brought about in the 
Veronica, each flower will be rendered juft 
double what it was before; for the new 
petals 
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petals produced from the filaments will 
equal the four original ones: the fpike 
will thus under the fame furface contain 
twice the quantity of flowery matter, and 
all will be uniform in colour. 


Tuts is to be attempted the fame way 
asin the Tulip; for there is little diffe- 
rence between the conftituent parts of 
that plant and this, except in their dimen- 
fions. Thefe {mall filaments are compofed 
of the fame matter, and conftructed in 
the fame manner with thofe larger; and 
they arife from the fame original part of 
the plant. | 


In the Veronica, carefully difleted, we 
find the feveral coats of the plant con- 
tinued from the root to the flower, as re~ 
gularly and as perfectly as in the preced- 
ing inftance. The outer bark of the ftalk 
conftitutes the cup, and terminates in it 
juft as the outer bark of the Tulip does: 
in the three exterior petals of that flower: 
The fecond rind forms the flower, and 
all its parts terminate folely there. The 
fingle courfe of veffels terminates in an ir- 


regular ring, juft within the tubular bafe 
of 
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of the flower; the flefhy fubftance runs 
up into the two filaments; and the pith 
ends in the rudiment of the feed veffel. 


I uAve traced feveral years the progrefs 
of nature towards doublenefs in this flower, 
and have found it pafs through all the 
{tages of the larger kinds. Generally the 
increafe has proceeded gradually, and re- 
gularly in plants, from the fame root: 
but fometimes it has been interrupted, and 
the flowers have for two or three feafons 
kept only the fame degree of doublenefs ; 
from which they have afterwards advan- 
ced farther, or elfe declined to their ori- 
ginal weedy and pyebald ftate. Gardeners 
have obferved that fome years their Vero- 
nicas were finer, and fome years worfle ; 
but they have not gueffed the manner of 
the change ; much lefs the caufe. 


Tue irregularities in this progrefs of the 
plant towards perfection in doublenefs, 
tho’ very fingular, I think may be eafily ex- 
plained according to the rules of culture ; 
and if this can be perfectly done, the me- 
thod of doubling flowers by art, will be 
then fully known. Of this I am certain 

E from 








( 34 ) 
from experience, that a neglected double 
plant will in three or four years, by de- 
grees, become fingle. This fhews the 
luxuriance of the parts is owing to nourifh- 
ment; and we fhall from experiments 
find certainly what part, or what article 
of culture it is which increafes the flefhy 
fubftance of the ftalk, whereon this change 
depends; and therefore by that beable to 
produce it: not cafually or imperfectly as 
it happens now, but regularly, fully, and 
compleatly. 


Tue progrefs of ‘doublenefs in the Ve- 
ronica flower proceeds thus in its three 
{tages or gradations; for the fourth or per- 
fect ftate, tho’ I doubt not but the plant is 
capable of it, we have not yet feen. In the 
{tate of nature the filament is whitith, long, 
narrow at the bafe, and fomewhat broader 
at the top, and it is crowned with an ob- 
long anthera. In the firft flage of the 
change, or rather in the approach to- 
wards the change, the filament becomes 
broader and more blue throughout. ‘The 
anthera continues white, but is fmaller 
than before, and the quantity of farina is 
much. lefs. 


In 








«(SS 
Ue? F 


i - YW * Z, , 4 
Z Mm: Single be Double LOPRONICE. 


? 




































































an? 
In the fecond ftage the filament becomes 
confiderably broader, and more approaches 
to the colour of the reft of the flower: the 
anthera is become fmall, and runs along the 
edge of the broad top of the filament like a 
thin white line. In the firft ftage it contains 
fome farina; and in due time it burfts: in 
this it has none, nor does it ever open. 


In the third ftage the filament is yet 
broader: it approaches to the form and 
nature of the fegments of the flower, and 
the anthera is quite obliterated and loft. 
This is the utmoft {tate of doublenefs yet 
known in the Veronica; and this is a 
great addition to its beauty. The reft is 
to be attempted: and we have befide the 
grounds of the procefs thus difcovered in 
the ftructure of the plant, the abfolute 
proof of contraries, at leaft in favour of 
the expectation. Experience fhews that 
a neglect of culture will reduce double 
flowers to their original fingle ftate ; and 
there is no reafon to doubt but good ma- 
‘nagement will as regularly make the fingle 
double. See P/.7. where 1. 1s the fingle, 
2. the double plant; 3. the fingle flower 
{eparate, and 4. the double one. 
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Ce A oe aL Ve 
Of the Degradation of double FLOWERS. 


NI O one is ignorant that double flowers 

have been produced originally from 
the roots or feeds of fingle ones; by acci- 
dents favouring the peculiar growth of that 
part of the plant whereon the doublenefs of 
the flower depends, This is plain from the 
courfe of nature in her productions. For 
the anthera being obliterated in the third 
and fourth degree of doublenefs arifing 
from the filaments, there can be no feeds 
ripened in the feed veffels of fuch flowers. 
We have feen elfewhere, by undeniable 
proofs, that the rudiment of the future 
plant is contained in the globule of farina; 
and that the feed is only a fhell or cafe for 
its reception, prefervation, and defence. 
Therefore when there is no anthera, no 
feed can ripen: and confequently perfec 
double flowers cannot be raifed from the 
feeds of plants, with the fame kind of 
Howers, 


Tris fhews that in botanical ftricinefs, 
it is right to call the plants with double 
flowers 
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flowers VARIETIES of the fingle, not di- 
{tinct fpecies from them; but they have 
ftretched the point too far, who call them 
MoNsTERS. 


As a peculiar degree and kind of nou- 
rifhment given to the roots in a particular 
manner, has fwelled and expanded the 
flefhy fubftance of the ftalk, and made it 
in thefe inftances luxuriant in the fila- 
ments, the confequence of neglect will be 
a degradation of the flower, as regular as 
was the rife to this kind of excellence. 


WHEN a Tulip has from favouring cir- 
cumftances in the courfe of four, or with 
interruptions in five, fix, or more years, 
been paffing the feveral ftages to perfect 
doublenefs, the filament firft expanding 
fimply, then dividing, the anthera being 
obliterated in the third ftage, and the body 
of the filament fplit flatwife in the fourth ; 
fo in the fame courfe of years, or perhaps 
fewer, with neglect, it will defcend to its 
6riginal fimplicity again ; unlefs the fame 
good management which favoured the 
increafe of the petals continue, and pre- 
ferve it, 
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Ir a Tulip which has thus attained the 
ilate of perfect doublenefs, be every year 
taken up at a certain period and planted in 
good compoft afterwards, it will continue 
always fuch as it appeared when perfect. 
The bulb is renewed every year; and there 
is therefore no decay from age. But on the 
contrary, if the root be planted when thus 
perfect in common ground, and fuffered to 
remain there, the foil being neither chan- 
ged nor dug, tho’ it be ever fo well cleared 
of weeds, the confequence will be that tho’ 
the plant retains all its vigour, the fower 
will yearly lofe part of its doublenefs. The 
firft year the twelve additional petals will 
be reduced to fix, and there will be in thefe 
a portion of that yellow fubftance which 
formed the body of the original filament: 
The fecond year the anthere will appear 
upon the tops of the fix additional petals; 
and thofe will be narrower and thicker, and 
lefs colour'd than before: the third year 
they will differ little from common fila- 
ments; and the fourth feafon will afford 
from the fame root acommon fingle Tulip. 


In the Veronica it is the fame. Leta 
plant of it in the beft {tate of doubleneds 
4. we 






















( 39 ) 


we know, be left in an undug border ; 
the fecond year fhall fhew the form of an 
imperfect anthera upon a pale and fome- 
what narrow inner petal. The third fea~ 
fon the anthera will fhew its proper form, 
and the filament will become narrow anx 
be but little coloured ; and the fourth 
fummer fhall produce a common fingle 
flower. 


Wuart this neglect reduces to its ori- 
ginal ftate, culture has plainly raifed from 
that ftate into the other. ‘That culture 
can do fomething towards the producing 
this change in the Veronica, muft not be 
doubted, for this feafon the plant has ri- 
fen to the third ftage of doublenefs with 
Mr. Lee of Hammerfmith, to whom I re- 
commended the care of it when named in 
iden: and there is a beauty in the flower 
greatly fuperior to what has before been 
feen. The {pike is fhorter, but the flowers 
appear in a perfection altogether un- 
known before : they feem as if they were 

wice as thick fet as ufual, for each flower 
having a larger number of petals, appears 
nearly as big as two. The new petals na- 
turally curl a little hails: aaa this has 
an 
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an advantage: for the inner part of the 
flower is whitifh, and would naturally 
give fome of that motly afpect we diflike 
to the whole, but thefe new petals hide 
it by their curling, and the whole is a 
celeftial blue. 


Tue attempt to effect thefe changes by 
a regular culture muft be thus: the roots 
muft be new planted every autumn, and 
Marte added to the mould. We find 
this increafes that part of the timber of 
trees, which forms the filaments in flowers: 
Every plant muft have a yard fquare of 
ground, whereon nothing elfe grows; and 
he ftalks muft be annually cut down as 
foon as they begin to ower; watering the 
root daily for a month after. This fills the 
bud for the fucceedirig year with the fit 
nourifhment. 
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OP OT HE 


Origin avd Production 


O F 


Proliferous Flowers. 


MK ROLIFEROUS FLOWERS are 
> P & thofe which have a fecond, ari- 
be CK 3 fing with a new ftalk from the 
centre of the firft; and fome- 
times even a third from this fecond. 

Aut proliferous flowers are accidental : 
There is no {pecies which naturally and 
conftantly appears in this form. They are 
variations from the ordinary ftate of na- 
ture, occafioned by the abundance of a 
peculiar nourifhment ; and are generally 
the effect of culture. 

Most flowers muft be double before 
they grow luxuriant in a new offspring : 
but we have a fingular inftance of one 
where the flowers are proliferous to the 
third degree, and yet fingle. 

Tue Compolite flowers fometimes 
produce a fecondary offspring, but in a 
peculiar manner ; notin the plain way of 
proliferation: The new flowers arife, 
not from the centre, but round the fides. 
The Cuicxen Datsy, and the CuiLp- 
B ING 














(12.3 
inc MaryGo_p give familiar inftances 
of this ; and the laft {ummer has produced 
a new one in the Sea Chamcemile. 

ACCIDENTS, unknown to the gardener, 
have hitherto afforded him proliferous 
flowers ; but perhaps ‘tis in the power of 
artto produce them. ‘The philofopher, 
by tracing the progrefs of nature flowly 
and fteadily in this luxuriance, and the 
gardener, by obferving carefully what 
accidents have preceded the appearance 
of fuch flowers when they have rifen in 
his beds, may together lay down a regu- 
lar courfe of culture for their production. 

SoMETHING like this will be propofed, 
tho’ but imperfectly, in the prefent trea- 
tife. 2 

As the raifing double flowers 1s in moft 
cafes an effential requifite to the poffible 

roduction of the proliferous, the full de- 
tail of the gardeners management of both 
was referved for this place: the general 
fyftem only having been given in a pre- 
ceding work *. 

Many plants have occafionally double 
flowers from nature or by culture; but 
the fpecies are very few in which we have 
yet feen proliferation. It feems therefore 
a difficult operation of nature. There will 
be the more glory in the fuccefs if art can 

give 
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give affiftance: and this, fince the caufe 
is plainly in luxuriance from nourifhment, 
perhaps, under due care, it may. 

WE have long been accuftomed to the 
PROLIFEROUS RANUNCULUS, even to the 
third ftage ; and occafionally ANEMONIES 
of the fame form have appeared in the 
florift’s borders. ‘To thefe Scotland added 
a proliferous Geum; and Germany a 
Rose, of the third order: The proli- 
ferous CARNATION followed thefe, and 
clofed the catalogue ; till laft year we re- 
ceived from Africa a proliferous Piony, 
the product of wild nature. 

Tue increafe of this kind in compofite 
flowers is lefs {pecious, and lefs remarka- 
ble; but even that is alfo very limited. 
Befide the Daify and Marygold, we faw 
only one Hawkweed and a Scabious till 
the laft year added the Chamcemile to 
that fhort lift. 

So very fparing is nature in this article ; 
and fo little has art yet added to it. The 
figures of the feveral known kinds follow; 
except the Piony, which is too vaft to be 
reprefented to advantage in this {mall 
form, where all is of the fize of nature. 
This I have given in another work *. 

Tue Ranunculus is the moft frequent 
of the proliferous kind ; it will therefore 

B 2 be 
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(4) 
be ufefuf to confider that plant firft : 
And as it naturally grows double before 
it becomes proliferous, we may advance 
moft regularly by firft tracing its changes 
to that ftate. 


CH AP. « IL: 
Of the RANUNCULUS or CROWFOOT. 


N the common Crowroor ; or fingle 

RANUNCULUS of our meadows, the 
flower is thus form’d. A cup of five 
leaves terminates the ftalk; and within 
this are placed five broad petals or flower 
leaves, with {mall bafes, and a cell or hol- 
low. dent; open or cover'd near the bot- 
tom: This cell Linnzus has named the 
Wectarium. Above ftand numerous fila- 
ments,and from ‘amidit thefe rifes an oval 
head,which is a receptacle of feeds,cover’d 
on the furface withrudimentsof them.The 
fingle garden Ranunculus, tho’ a native 
of Afia, differs little from this in the 
conftruction of the flower: and it is from 
that fingle Afiatic kind we are to trace the 
courfe and progrefs of the change, firft to 
a double, and thence to a proliferous 
{tate. 

In the ingle Afiatic Ranunculus there 
plually is a petal more than the proper 
number, 
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number. One of thefe flowers is repre- 
fented, Pl. 1. Fig. 1. cut upon to fhew its 
conftruction. It is frequently yellow in 
this ftate, but as it grows double it be- 
comes tinged with fcarlet ; and is at laft 
{carlet entirely. 

Tus change of colour is more extra- 
ordinary than the common _varia- 
tions of red or blue into white; but it is 
not fingular in the Ranunculus. The 
native and original tulip is yellow, yet red 
is common in our gardens; and in the 
Impatiens we fee the fair gradation. 

Tue ftalk of the Ranunculus, as in 
other plants, 1s compofed of two rinds, 
a Blea, a flefh, and Pith. The outer rind 
of the ftalk terminates in the cup but the 
inner rind, the Blea, and the other 
parts continue their courfe higher. Thefe 
{well intoa greater thicknefs in the Place 
where the petals rife; and thence the 
body which they form gradually diminithes 
a little upwards. So that upon the 
fummit of the ftalk is feen a fwoln part 
of a pearlike fhape, with the broad 
end downwards, Pl. 1. fig. 1. 4. 6. 

This is hollow within, and it is truly the 

{talk of the plant continued intire in that 
form, except for the want of its outer rind. 

Tuts pear-fhap’d body is continued in 
a flenderer form upwards, hollow as the 

other ; 








(6) 
other; indeed making one continued 
hollow with it, and with the ftalk; and 
at the top it terminates in a rounded and 
clofed end ¢. | 

Tue ftructure of this part is beft feen 
by cuting in two a flower of a fingle, or 
nearly fingle Ranunculus ; together with 
a piece of the ftalk. Thus we may trace 
the mechanifm of the head, and that will 
fead us to underftand the manner where- 
in the flower becomes firft double, and 
then proliferous. 

Tue ftalk divefted of its outer rind at 
the cup, is thus continued with its na- 
tural hollow up to the top of the recep- 
tacle or head of feeds; but the cavity is 
larger here than in the ftatk itfelf. 

Tuo’ the whole head or receptacle with 
its two parts, the lower pyriform, and 
the upper cylindric, be a continuation 
only of the ftalk of the plant, and indeed 
its natural termination ; yet for the more 
clearly comprehending the ftruCture of 
the flower, it will be ufeful to diftinguifh 
that part by different names in thefe its 
feveral ftages. Thus what we call abfo- 
lutely the Sratk rifes from the ground 
and terminates at and inthe cup d. The 
pear-fhap’d part we fhall call the recep- 
tacle of the FLoweEr e; and the cylindric, 
or uppermoft portion of this, the Recer- 
TACLE 
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TACLE of the SrEpsf. By thefe names 
we fhall diftinguifh the feveral portions 
eafily and perfectly. 

From the receptacle of the flower e, 
rife the petals g, and above thefe the fila- 
ments 4. From the other part, or upper, 
arife the rudiments of feeds z, crowned 
each with its ftigma, without a {tyle. 
This is the natural ftate of the Ranun- 
culus flower: the petals are only five or 
fix; and the filaments are in a manner 
innumerable. ‘Thefe rife from the fame 
receptacle with the petals themfelves, 
and are of like {tructure: compofed of 
the fame parts, tho’ different in form : 
the petals being broad and flat, thefe fila- 
ments rounded and flender ; and €éach of 
them terminated by an oblong double 
anthera. 

Tue firft change which culture pro- 
duces in this plant is the rendering it 
double, Pl. 1. fig.2.and 4. After this, 
if at all, rifes the farther luxuriance, mak- 
ing it proliferous. 

Tue doublenefs of the flower is pro- 
duced bythe filaments {welling in breadth, 
and thus becoming petals. This is per- 
formed exactly as in the Tulip : Inftances 
of which have been given in all the ftages 
in a preceding treatife. In the double 
Ranunculus we fee the filaments diminifh 

in 








in number as the petals encreafe; and 
the curious obferver by looking over a bed 
of thefe plants when in flower, and exa- 
mining the more and lefs double ones, 
will find, that. the: additional petals in 
thofe which are lefs double, are as yet 
irregular in “fhape. He will fee the re- 
mains of the anthera in its proper place 
upon them; tho’ the body of.the filament 
has {welled to twice its natural length 
and breadth behind it, forming a kind of 
petal.:PL. 1) %figs 3: : 

As the flowers grow more compleatly 
double thefe petals acquire more nearly 
the form of the others; and the remains 
of the antherz then difappear intirely. 

Tuus there are no filaments or anther 
in compleatly double flowers: but this is 
not all the change. While thefe parts 
have been gradually {welling into abfolute 
petals, the receptacle of feeds has been 
by degrees diminifhing; and when a 
flower is perfectly double, that part alfo 
totally difappears. Pl. 1. fig. 4. ‘The re- 
ceptacle of the Hower having fuch an un- 
natural multiplicity of petals to {upport, 
the nourifhment has all been detained 
there; and as rudiments of feeds would 
be ufelefs where they could not ripen for 
want of anthere, nature has left no place 
of reception for them. 3 
Tuus 
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Tuus is form’d the double Ranunculus 
from the fingle : abundant nourifhment 
of a proper kind expanding the filaments 
into petals. 

WE are next to enquire how prolifera- 
tion, the utmoft ftage of luxuriance, is 
performed. 

Tue ftalk of the plant which is con- 
tinued thro’ the head of the flower, Fig. 1. 
bc g f, terminates naturally in the obtufe 
top of the receptacle of feeds c. But this 
is not well feen unlefs the flower be cut 
open; becaufe the top as well as fides of 
this receptacle are in a ftate of nature {ur- 
rounded with rudiments of feeds, whofe 
purple and rough ftigmata, cover the 
whole with a kind of down. 

In every double flower the receptacle 

of feeds is wanting ; and in thefe the ex- 
tream end of the ftalk is feen in the top 
of the receptacle of the flower, where it 
either terminates in a multitude of very 
minute petals (Pl. 1. fig. 5.) or in a plain 
round end 4. 

Wuicu ever be the cafe, when the 
flower is cut open, the hollow of the ftalk 
is feen to continue regularly up fo far : 
and there it naturally finifhes. But when 
extream luxuriance pufhes the growth 
yet farther, this is the feat and fource of 
the encreafe; and gives proliferation, The 

: {talk 
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ftalk inftead of terminating thus in the 
center of the flower grows up out of it ; 
rifes to an inch or more in height; and 
bears upon its {ummit another flower per- 
fectly like the firft. Even from this fe- 
cond flower, in the higheft ftage of per- 
fection, there rifes in the fame manner a 
third. Pl. 1. fig. 6. 

Tuus is the triple crown of the Ran- 
unculus form’d; and ‘tis a very elegant 
and pleafing effect of culture. Pl. 2. The 
fecond flower in this cafe hasa cup; but 
it is lefs perfect than in the firft: In the 
third there remains nothing of this part 
except a thickned and greenifh back upon 
two or three of the loweft of the Petals. 
Each flower in fuch a plant confifts only 
~ of petals fix’d to their proper head, with- 
out any receptacle of feeds. 

In all thefe flowers the aditional petals 
formed of filaments may be diftinguifhed 
from the natural fix at the bottom: for 
they have thick hollow bafes ; whereas 
thofe of the proper and original petals, 
tho’ they be narrow, yet.are thin, flat 
and folid. 
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meet eee ae 
Of the ANEMONE. 


6; bani ANEMONE has no cup. The 

leaf upon the {talk ferves its office 
while the flower is in the bud ; and after- 
wards the three outer petals become fo 
firm, and are fo well fixed, that no more 
defence is needed. 

ExcepTinG this want of a cup, the 
ftructure of the fingle Anemone is not 
very unlike that of the Ranunculus: but 
its doublenefs is produced in a manner 
perfectly different. 

Tue flower of the fingle Anemone is 
compofed of fix petals, placed in two 
ranges: the exterior three are formed of 
the outer rind of the ftalk, as isthe cup 
of the ranunculus: the inner rind makes 
the three inner petals; and the reft of the 
ftalk is continued in a receptacle for the 
filaments and feeds. 

Tue receptacle of the filaments is oval, 
and that of the feeds is fomewhat conic. 
This laft takes its origin from the top of 
the former, and is one continued fubftance 
with it. The diminution of the recep- 
tacle of feeds from that of the flower, 
is Jefs in this plant than in the ranun- 
culus : 
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culus: fo that the whole may be faid to 
form one oblong oval body. The di- 
{tinction of thefe parts is however effential ; 
tho’ it be lefs ftrongly marked in this fub- 
ject: and altho’ it fcarce appears exter- 
nally, it is very obvious in the flower 
when cut open. 

Tue moft proper kind of Anemone 
for this purpofe is a fingle one, which has 
ftood till the petals are ready to fall. "Tis 
from this fingle ftate, we are to trace the 
doublenefs, and proliferation ; and in a 
flower which has ftood fo long, the re- 
ceptacles or head will be grown up fuffi- 
ciently for that purpofe. 

To the receptacle of the flower are 
fixed the three inner petals, and juft above 
them rife an innumerable multitude of 
filaments, as in the Ranunculus : but they 
are as flender as hairs in this plant. Their 
anthere are alfo doubled. 

THESE cover entirely the receptacle of 
the flower, but they reach no farther. 
From the upper part of the head, which 
we call the receptacle of the feeds, rife 
the rudiments of thofe feeds: They ftand 
clofe all over it; and they are crowned 
with fmall ftyles, on which are blunt 
ftigmata. This is the ftructure of the 
fingle Anemone. 

In 














In the Ranunculus we fee the filaments 
become petals, in order to form the dou- 
blenefs ; and the receptacle of feeds is 
then obliterated: but in the Anemone 
the filaments are too flender for this of- 
fice. ‘The additional petals in this plant 
are formed from the coats of the young 
feeds. 

Turis is the courfe of nature: and for 
this reafon we fee three parts in a double 
Anemone, tho’ but two in the double 
Ranunculus. In that flower, exclufive 
of the cup, there are only the natural 
outer petals, and the inner ones which 
have been formed of filaments: but in 
the Anemone there are firft the two ranges 
of outer petals; fecondly the feveral feries 
of filaments, which are a little alter’d in 
form and colour, but are not converted 
into petals; and thirdly the additional 
petals, which make the doublenefs, and 
which are formed out of the rudiments 
of the feeds. 

Tue filaments are altogether diftinct 
from thefe. They are fhorter and nar- 
rower: and they retain, in fome degree, 
even the form of their anthere, tho’ the 
ufe of thofe parts be loft. 

Tuus is the double Anemone form’d: 
And the proliferous rifes in the fame man- 
ner from it, as from the Ranunculus. The 
termi«~.. 
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termination of the ftalk in the double 
Anemone is in the fummit of the recep- 
tacle, which in thofe flowers never runs 
up into any confiderable length; and 
it there naturally finifhes in a clufter of 
of very minute, and imperfect petals ; 
fomewhat open, or elfe compact as a but- 
ton ; formed of thofe rudiments of feeds 
which covered it. 

WHEN the extream luxuriance of cul- 
ture forces a farther growth after all the 
rudiments of feeds are converted into 
petals, this part is again the fcene of it. 
The extream end of the ftalk grows up, 
rifes out. of the flower, and afcending two 
inches above it, bears upon its head ano- 
ther flower, perfectly like the firft. Pl. 3. 

Tus is the origin of the proliferous 
flowers in the Ranunculus and the Ane- 
mone: It contradicts the modern philo- 
fophy, which fays proliferation 1s from the 
Pistity.. For if it were fo, there muft 
be as many new flowers in the proliferous 
Anemone, and Ranunculus, as there are 
rudiments of feeds. 

PROLIFERATION is indeed in thefe 
flowers avery fimple proceeding. It is 
not the changing of one part into another, 
but the mere continuing of the ftalk to 
grow, thro’ the body of the flower. It 

| would 
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would not be ftrange to reafon that this 
fhould be more common. ‘The termina- 
tion of the growth of plants, at the flower 
happens only becaufe feeds are formed 
there: In thefe double flowers no feeds 
are produced; therefore the ufual caufe 
does not obtain. The occafion that this 
fecond growth is lefs frequent, is the 
great degree of fullnefs in thefe double 
flowers ; as much nourifhment being per- 


haps required for them, as would be for 
the feeds. 


Cre eae 
Of the proliferous Geum. 


dg Fetes IS very peculiar plant, which is 

often proliferous in the wild ftate 
of nature, will confirm in fome degree 
the obfervation made at the clofe of 
the laft chapter ; for it becomes prolife- 
rous without being double. This luxu- 
riant ftate of it, which nature offers, is 
indeed ufually but imperfect in our coun- 
try: but there are places where ’tis vigo- 
rous and elegant. With us the produc- 
tion of a fecond flower, and that fcarce 
able to expand its petals, is all that we 
find wild; but on the Pyrenean mountains 
nature 
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nature often raifes the flower to the third 
flage perfect, and yet keeps all fingle. 

GEUM is a name which the new Bo- 
tany gives to the plant before called, from 
the {picy flavour of its root, CARYOPHYL- 
LATA. ‘The fpecies which becomes pro- 
liferous is native of our northern counties ; 
and in the place of the little yellow and 
fugacious flower of the common kind, this 
has it large, permanent, and purple. ’Tis 
called purpurea from the colour of the 
flower, and from the place of growth 
fometimes montana and palufiris: it de- 
mands both epithets, for its moft favour- 
ing feat is at the edges of thofe bogs which 
are upon the tops of hills. 

Tue flower is naturally not unlike the 
Crowfoot. It has a divided cup, and in 
the fimpleft {tate has only five petals, 
with numerous filaments, and as nume- 
rous rudiments of feeds, covering a fhort 
blunt receptacle. In this ftate ‘tis com- 
mon in the upland bogs of York/hire ; and 
as frequent in Wales and Ireland. 

Wuere the nourifhment is any thing 
luxuriant, the petals enczeafe in fize and 
number: Eight ufually take the place of 
the original five; and they fpread out 
more flat. TB 

THE next redundance is uncertain ; for 
it depends on the nature of the ground. 


If 

















feehs 
If the mould be rich but fhallow, asis the 
cafe upon the fides of our hills in We/- 
moreland, the filaments form petals ; and 
the flower grows regularly double. It 
becomes then globular as the Ranuncu- 
lus of our gardens: But where the foil is 
deep ; and is moift alfo to the bottom, as 
‘tis in the high boggs of Scotland; and on 
the weft parts of the Pyrenean mountains 
the flower becomes at once proliferous, 
without any farther doubling than a {mall 
encreafe of its fingle or natural range of 
petals. 

Tue figure here annexed is from a 
Pyrenzan plant; and thefe were its exact 
dimenfions. Sibbald in Scotland long ago 
faw fomething like it. 

In this fpecimen the petals of each 
flower were eight ; they were large, wa- 
ved, and {pread out flat ; refembling more 
the Dryas thanthe Geum. The fila- 
ments held their place unaltered; but 
the ftalk of the plant, inftead of terminat- 
ing in a receptacle of feeds, grew through 
the firft flower, and at fome height above 
produced a fecond: then, growing thro’ 
that alfo, it bore on its fummit a third, in 
which the receptacle of feeds was perfect. 

Tue faét: are certain as to the places of 
growth of the plants which have thefe 
feveral redundances ; and this will lead us 
one 
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one ftep towards the great article of raifing 
fuch flowers by culture. Mr. Lawson, 
celebrated in the Englifh botany, found 
this purple Geum with four or five ranges 
of petals, near GREAT STRICKLAND in 
WESTMORELAND ; and long before him 
Mr. BREARCLIFF In a wood on an eftate 
of his own name. In both thefe places 
the foil is rich but fhallow. The Scotch 
bogs, about whofe edges SinBatp found 
the fame plant, are generally compaffed 
with a deep black mould, fuch as that 
of our Englifh fens: and finally the place 
where the plant was gathered, from which 
this figure is taken, Pl. 4. was moift and 
mellow, to a depth beyond the full length 
of a French walking-cane. The leaft par- 
ticularities in nature are to be regarded: 
the rational affiftances of art depend on 
them entirely. 


C HUA?) ave 
Of the Proliferous Rose. 


E OUR of the five properly proliferous 

plants are of the PoLy anDRous kind. 
The charaéter of this clafs is that the fila- 
ments are numerous, and arife from a 
receptacle ; not from the cup or petals of 


the flower; as they do in fome. others 
which 
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which have alfo great numbers of them ; 
and are thence feparated under the term 
Icofandrous. 

Tuis is a particularity that demands no- 
tice. We know the filaments are formed 
of the effential part of the plant, that is 
the flefhy fubftance in the ftalk. And we 
{hall find on a proper fearch the receptacle 
in thefe peculiar plants has alfo a portion 
of this flefhy fubftance ; but the blea forms 
the greater part of it. 

The natural termination of the fleth of 
the ftalk is in a vault or arch which makes 
the top of the receptacle. When this arch 
is form’d at that place, the blea ceafes to 
extend itfelf in height ; and there it termi- 
nates the plant. But if the blea can, by 
art or nature, be pufhed up farther than 
this its general termination, the flefhy 
fubftance will accompany it; and when it 
has afcended an inch or fomewhat more, 
a new flower will be there form’d; and it 
will in this ftate finifh in that flower. 
The receptacle in this plant, tho’ imper- 
fect in the lower flower, will be natural 
and entire in the upper one. 

Tuus is form’d, and thus perfected, 
PROLIFERATION IN ONE STAGE. If a 
farther redundance of peculiar nourifh- 
ment continues to pufh the blea yet far- 
ther, the fame courfe will be obferved by 
nature, 
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nature, and a third flower will be formed 
upon the f{ummit of another portion of the 
fill afcending ftalk. 

FARTHER than this I have not feen 
proliferation reach ; The wonder is, that 
it can go fo far. 

Tue root of every plant has a peculiar 
force of imbibing; and of propelling up- 
wards the juices which it obtains from the 
earth. On this depends the height of the 
fteém: for where that force ceafes, the 
flower is form’d. 

WueEN the juices can be carry'd no 
higher, the parts which would grow into 
leaves unite and make a cup ; and the 
other conftituent parts of the plant ftop in 
the fame manner, and terminate in the 
fame place ; forming the various portions 
of the flower. This is the fyftem of 
FLORESCENCE ; and on this depends dou- 
blenefs: for if any accident of culture, or 
abundance of wild nourifhment of a right 
kind forces out the flower below the pro- 
per ftandard of growth, I have obferved 
that it becomes ufually double. This 
happens becaufe ’tis better fupply’d than 
it would have been at the extream height 
of the ftalk. 

WHATEVER nourifhment  encreafes 
particularly the flefhy fubftance of the 
plant gives it a tendency to burft thus 
early 











( 21 ) 
early into flower ; and to extend the fila- 
ments into a kind of petals: and in the 
fame manner whatever peculiar nourifh- 
ment feeds the blea, ina like manner forces 
up that part, even after the flower is form- 
ed: and thus is produced proliferation. 

TuHeEsE are not ufelefs refearches: the 
the more we know of the real nature of 
the change, the better we fhall underftand 
how to promote it at our pleafure. 

Tue Rose often approaches to proli- 
feration ; but we rarely fee that change 
perfected. When the encreafe is compleat 
no vegetable has it fo elegantly. In the 
Geum, juft nam’'d, and in the Carnation, 
to be defcribed hereafter, the upper ftalk, 
placed between flower and flower, is nak- 
ed: but in the Rofe, when perfectly pro- 
liferous, it has a leaf upon it, like thofe 
upon the young fhoots of the fame fhrub. 

Tue blea is plainly in this, as in the 
other inftances the part which afcends 
from the centre of the original flower : 
for the natural outer rind has terminated 
in acup; and the inner rind in petals. 
Yet this afcending blea does not continue 
naked: it forms itfelf firft an inner rind 
from its own fubftance, and then an outer 
bark from that. Thofe integuments, and 
even the blea itfelf, were originally thus 
formed in the feedling plant, for the 
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Corcutum of heart of the feed burfts 
from its covering naked ; and as it fwells 
for growth, forms thefe parts for its co- 
vering. 

Ir is a great deal for the ftrength of 
nature at that height of the ftalk which 
a forced nourifhment has form’d above 
the proper flower, to furnifh out thefe 
Coverings for the blea: but in the plants 
juft named it does no more. Inthe Ane- 
mone fometimesa jagged film appears up- 
on the ftalk between the flowers, but in 
the Rofe, often a perfect leaf. 

Tus being a hardy fhrub has longer 
fibres, and a more vivid blea than the 
herbaceous kinds; and'thence has this pre- 
eminence. 

PecuLiAR feafons favour the exube- 
rance: but there muft be alfo futable foils 
to render the flowers perfect. The laft 
fummer was one which tended to this 
elegant production, and I faw feveral in 
the Englifh gardens; but all far from 
perfect. The beft was one at Mr. WaARE'S 
on WEsTBOURN-GREEN, but the proli- 
feration was but of one ftage; and the 
upper flower a very poor one. 

Tue fpecimen reprefented in the an- 
nexed figure I received from Germany, 
with the {pecious name of Rex Rosarum 
King of the Rofes, or the fovereign Rofe. 
See Pl. 5. THE 
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tue ftalk on which the Original or 
lower flower grew, differed in nothin 
from that of common rofes, The fecond 
was fupported on a new ftalk, formed by . 
a fingular continuation of the firtt ; and 
the third in the fame manner on a new 
{tem a continuation of the fecond. All 
three were perfect, and the ftalks between 
{o vigorous as to have leaves. 

In the inftances hitherto examined the 
new ftalk has been always form’d by a 
continuation of the receptacle of feeds 
raifed within the flower ; but in the Rofe 
there is no fuch receptacle. The branch 
{wells at its extremity into a peculiar 
Kind of fruit ; within which, not upon its 
furface, are placed the feeds; and from 
whofe fummit, not from its bafe, rifes 
the proper cup of the flower: The petals 
and the numerous filaments having their 
place within. 

Tue doublenefs of the Rofe js made 
by fome of the filaments {welling into pe- 
tals; and in the perfeé full kinds all of 
them undergo this change. The inner 
part of this flefhy fruit is form’d of the 
pith of the ftalk, and this has for its co. 
vering the extream part of the flefhy fub- 
{tance, over which lies the blea, The flefhy 
- fubftance naturally breaks into filaments at 
its extremity: but if abundant nourith. 
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ment of a proper kind forces the blea to 
afcend higher than the body of the flower, 
a part of this fubftance always accompa- 
nies it; and new coats are formed on that, 
as foon as it is expofed to the air. Thus 
a new ftalk is produced with all its parts, 
fupporting a fecond Rofe ; and in the fame 
manner afterwards a third. 


GC FAR ary 


Of the Proliferous CARNATION. 


a Carnation is a fingle inftance, 
fo far as I have feen or heard, of a 
regularly proliferous plant, which is not 
of the polyandrous tribe. This however 
comes fear to that clafs in place, tho’ it 
does not enter it. "Tis one of the DEcAN- 
DRIA; and has numerous filaments in the 
natural ftate, tho’ they be not fo abun- 
dant as in thofe other plants: perhaps 
therefore the proliferation happens rarely. 
THERE is fomething peculiar in the 
manner wheréin the Carnation becomes 
thus redundant in flower ; for it has not 
that part from whence the new ftalk is 
formed in the preceding inftances. The 
feeds in this plant are not fixed toa re- 
ceptacle, but lodged in acapfule: and as 
it is the receptacle which becomes ex- 
ténded into a new ftalk in thofe kinds, it 
1s 
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is the rudiment of the capfule or feed 
reflel which furnifhes the matter of the 
change in this. 

In the Crove-Juty-FLower, from 
which this Carnation is raifed by care and 
fuperadded culture, the ftalk is carry’d 
entire to the bafe of the cup. There its 
outer rind makes the four fcales at the 
bottom, and terminates in them: The 
inner rind forms the long tubular cup of 
the flower, sane gardners call the pod 
of a Car : ‘The blea makes the pe- 
tals ; and the » flesh iy fubftance terminates 
in the filaments, except that a {mall por- 
tion of it covers the body of the new 
form’d caplule, whofe principal fubftance 
is a termination of the pith. 

Turis is the natural ftate of the Howe 
The rudiment of the feed veffel, whofe 
origin 1s from the pith and a portion of the 
flefhy fubftance only, gets itfelf new co- 
verings even in the flower, analogous to 
thofe it loft by their going off in the pe- 
tals, and the cup: If we cut a young 
feed veffel tranfverfly, we fee them all tho’ 
very {mall in quantity. They terminate 
at its fummit in this natural ftate of the 
bloom ; but abundant nourifhment may, 
_as in other inftances, extend them higher : 
and in that cafe a fecond flower is the na« 
tural and neceflary confequence. 

E THE 
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Tue change in the Carnation proceeds 
juft as in the Ranunculus, the Tulip, and 
the like, fo far as doublenefs is concerned : 
An abundant nourifhment of the flefhy 
fubftance connects the little filaments into 
broad petals: ten are thus added to the 
flower; and afterwards by their fpliting 
flatwife often twenty. 

Ir there be ftill redundant, rich, and 
proper nourifhment after this, the farther 
growth gives proliferation. It is perfected 
thus. 

Tue flefhy coat of the young feed veffel 
forming itfelf trefh coverings in the flower, 
the firft and neareft to it isa new blea. 
This is there coated with its two rinds; 
and inftead of terminating in a kind of 
arch at the top of that rudiment, it grows 
upwards; rifes from the center of the 
flower its natural bed ; and taking with it 
a portion of the flefhy fubftance within, 
and its two coats without, the whole thus 
becomes a new ftalk. 

Tue plant had before reached its due 
natural {lature ; and the tendency it then 
had to flower {till continues: fo that at a 
{mall height the parts arrange themfelves 
for flowering a fecond time, juft as they did 
below. ‘They are all of them feen diftinélly 
in this upper ftem, as well as in the lower, 
and therefore, if nourifhment enough rife, 
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this flower alfo will have all its parts, and 
be perfe&t. The fpecimen whence this 
figure was defigned, had them truly fo: 
the upper flower had all the parts of the 
lower, and one more; for in it was a ru- 
diment of a feed veflel: there were fewer 
petals in this flower than in the lower, but 
that is not effential. See Pl. 6. 

Tue plant was raifed in Italy, and ftood 
in an open border, as did alfo another, like 
this but inferior, which flowered in the 
fame garden in the year 1753. 


CA ArcRaow VLE 
Of the Chicken CHAMOEMILE. 


THE Daisy; when it has been raifed 

“from its plain ftate to doublenefs, and 
to proliferation, has been refembled with 
its little fideling brood to the hen and her 
new hatch’d young ones. This Chamee- 
mile may retain the name; as it has per- 
fectly the form and nature of that pretty 
plant, in the whole compofition of its 
flower. 

Tue fenfe of the term proliferation juftly 
admits this fpecies: for new flowers are 
produced fromthe fame bafe with the old ; 
but they are difpofed altogether differently ; 
Thefe fyngenefious plants are a peculiar 
tribe: each flower in them is properly a 
clufter, 
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clutter, or congeries of many; tho’ one 
cup holds them. The yellow  tubu- 
Jar flofucles which make the center in 
this Chamcemile, and others, in the 
ftate of nature are fo many perfect little 
flowers: Each has its filaments and rudi- 
ment of fruit: and even the rays at the 
verge, tho’ very different in form, approach 
to them in nature. Each of thefe has the 
rudiment of a feed which is to be impreg- 
nated from the farina of the others. 

Tue original flower whence culture has 
now raifed this elegant redundance, con- 
fifts of a great yellow head furrounded 
with a fingle feries of white rays; the 
yellow head being compofed of tubular 
flofucles. 

Tae method wherein this flower be- 
comes doubled is exactly the fame with 
that of the other compofite kinds, which 
Y have given at large in a late work * : 
The yellow and tubular flofucles becom- 
ing white and flat by an eafy and gradual 
change. Each of thefe is originally form’d 
of one petal, cut at the end into five feg- 
ments: and within it ftand five filaments, 
with coalefcent anthere. 

WueEn luxuriant nourifhment urges the 
growth of the flower beyond the intended 
limits, one of thefe five fegments extends 
itfelf 


* Exotic Botany. 
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itfelf firft, beyond the reft in length, and 
becomes whitifh at the end. In the next 
ftage this enlarged fegment of the yellow 
féltiste Te iiaues yet longer, and takes in- 
to its {ubftance the two others which are 
next it. “Tis then plainly white: the fila- 
ments fade within it, becaufe the nourifh- 
ment goes to this part; and the flofcule 
becomes a mongrel, of a middle nature ; 
being neither altogether flat nor wholly 
tubular ; nor altogether white nor entirely 
yellow. The next {tage lengthens it yet 
{omewhat more ; it becomes entirely flat, 
plain, and white ; and is like altogether 
to the original verge of petals, round the 
flower, only fhorter. Thefe new petals 
lie like {cales, in many ranges, one beyond 
another ; and the flower being of a fnow 
white, aid from the multitude of the new 
petals, almoft globular, it has a fine ap- 
pearance. 

Tuus is the double Sea~-Chamcemile of 
the Englifh Gardens form’d from the wild 
Italian plant, whofe flower hardly exceeds 
the coarfe afpect of our common May- 
WEED. But this is not all. Redundant 
nourifhment, a depth of foil, and fea-weed 
for manure, have raifed it this laft fum- 
mer, in Lincolnfhire, to a new perfection; 
rendering it, in its way, proliferous. 
FRom 
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From the full double flower in this 
new ftate there arife no lefs than fix of 
the proliferous order. They take their 
origin, not from the centre, as in the kinds 
jut nam’d, but from the fides ; and- tho’ 
they very exactly refemble the original 
flower, they are but diminutives. 

One rounded cup contains the many 
flofcules which ccompofethe original flower ; 
and thefe miniature productions rife from 
the {welling at the fummit of the ftalk jutt 
within that c néture: each with its own 
{mall footftalk. In the entire plant the 
outer rind having form’d the cup, there 
terminates : peeey foot{talks of the new 
flowers therefore rife divefted of an outer 
coat ; but this is a part as eafily produci- 
ble in plants as the outer {kin or cuticle in 
animals: the young { {talks foon get that 
additional covering ; and there is nothing 
to prevent their terminating as the reft in 
perfect flowers; only that full nourifh- 
ment is not eafily convey'd to fuch a nu- 
merous and diftant progeny. See Pl. 7. 


CHA Payal 
Of the Production of LUxURIANT FLowERs 
by Art. 
I. Toe SYSTEM. 


\ E have thus traced with flow and 


cautious fteps the courfe by which 
the 
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the encreafe of flowers is form’d, whether 
in doublenefs, or proliferation: and the 
enquiry into thofe peculiar circumftances 
which attend thefe productions when they 
are the work of nature, will lead us bya 
plain detail of reafon toward the means 
thro’ which the fame encreafe may be ra- 
tionally attempted by art. 

ADVANCES in thefe paths are very flow. 
Gardening, which isa fubject equal to the 
moft exalted philofophy, is in the hands 
of ignorant men, and little underftood: 
Certain knowledge is therefore difficultly 
attained, in whatever has concern with 
culture. Yet under all thefe difadvantages 
the fearch of truth has been continued, 
at my inftigation, in different parts of the 
kingdom, and feems to promife fairly 
toward our encreafing the number of 
double and proliferous flowers. 

Tue general method, and the sreat 
firft material I have given ina preceding 
work *, not being able then to go farther. 
The refult of feveral of the trials had not 
then been tranf{mitted me; and ’tis not 
a fubject on which to indulge conjecture. 
Difcoveries, tho’ ever fo imperfect, have 
their value; but fancy and vague guefs 
weuld render all! confufion, 

THE 
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THE principles are thefe. Of the five 
fubftances which conftitute an entire plant, 
two only are concerned in the doublenefs 
and proliferation of the flowers here con- 
fidered. Thefe are the blea and the flefhy 
fubftance; the third and fourth parts, 
counting from the furface. The flefhy 
fubftance breaks into the filaments, which, 
when they become luxuriant, form petals, 
and occafion doublenefs : The blea, when 
it 1s made redundant, rifes into a ftalk be- 
yond the flower, and gives proliferation. 

Tue luxuriance of the flefhy fubfiance 
is Owing to an encreafe of nourifhment : 
and {fo is the redundance of the blea. But 
an encreafe of general nourifhment affect- 
ing all parts equally, only enlarges the 
entire plant. 

THERE are peculiar foils which encreafe 
particular parts of vegetables, and they 
muft owe this to particular ingredients. 

In fome parts of Northamptonfhire the 
Asu grows {o tall and fine, that the moft 
incurious cannot but obferve it. On ex- 
amining fome of thefe trees when fell’d, 
I found the blea bore an over proportion 
to the reft of the parts; and that it had 
obtain’d alfo a peculiar clofe and even 
ftruéture. A well which was then diging 
in the neighbourhood, gave opportunity 
of examining the foil. The upper coat 
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of mould was not deep: a broken ftratum 
of ftone lay under that, and beneath this 
a bed of a loofe clay. Under thefe three 
lay a ftratum of vaft depth, moift, mel- 
low, and full of the remains of vegetable 
matter; fuch as we fee in bogs; but 
mouldering to duft: this, tho’ mouift, was 
not abfolutely wet; and it was encom- 
pafs’d with an abfolute fenny mould. Into 
this peculiar bed of earth I found the Afh 
roots penetrated ; and doubtlefs ’twas to 
that accident the encreafe of blea was 
owing. 

Tuts opinion is ftrengthned by the deep 
Scotch foil, which makes the Geum pro- 
liferous in wild nature; and as we know 
an encreafe of blea gives additional height 
in that plant, ’tis probable from the fame 
caufe, the Afh trees are in this place tall, 
as well as {well’d with this thicken’d fub- 
{tance. 

Tue Beach in Suffex has a peculiar ex- 
cellence, as the Afh in that other county ; 
but it confifts in a different article. The 
tree is no taller than elfewhere, but the 
wood is more in quantity and better. The 
blea is lefs in quantity in the Suffex Beech 
than in that of Buckinghamfhire, but the 
wood is encreafed and rendered finer. This 
' is not univerfal in the county: the late 
Duke of Richmond was curious to exa~ 
i mine 
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mine the timber in many places, and I had 
the honour to attend him : in fome we 
found it thus particularly fine ; in others 
not : The caufe did not occur at that time, 
but by enquiries fince, I find wherever 
the Bercu was thus improved there was 
Marte in the ground : Where that was 
wanting, there was no fuch excellence, 
We thus fee the ingredients in a foil can 
occafion this encreafe’; and this being fuf= 
ficient, it were vain and idle to feek any 
other caufe’: at leaft this has 2 title-to be 
received as the true, till we know a better; 
and thus far we have a right to reafon by 
induction. | 

Tue parts of tender plants are the fame 
in number and in nature as thofe of trees, 
only they are lefs firm. ‘The outter and 
inner rind of an herb anfwer to the exte- 
rior and interior bark of a tree. ‘The blea 
has the fame name in both, as well as the 
fame nature: The fleth or flefhy fubstance 
of the plants ftem, anfwers to the wood 
in the trunk of the tree; and the pith is 
the fame in both. 

‘Trees and plants are capable equally 
of having one or other of their confti- 
tuent parts encreafed by certain kinds of 
nourifhment: We fee what foils produce 
the effect with certainty in trees ; and it is 
highly probable the ingredients which one 
them 
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them that power will do the fame in 
plants; for the fame caufe produces na- 
turally like effects. This alfo experience 
feems to confirm ; but the trials muft be 
more than the time has yet allow’d. 

A s proliferous flowers are ufually pro- 
duced from double ones ; to raife a plant 
to doublenefs fhould be the firft {tep to= 
wards proliferation. And our endeavours 
toward this lat point will fucceed bett 
when we felect a plant juft raifed by art 
to perfect doublenefs. For tho’ prolifera- 
tion depends immediately on the blea 
riling beyond the flower, yet there is a 
neceflity the flefhy fubftance of the plant 
accompany it ; and this will be moft eafily 
obtain’d, while that fubftance is itfelf new- 
ly made luxuriant. On this foundation 
if may be rational to make the attempt by 
the following method of culture: fele@- 
ing the Geum as a plant in which the na- 
tive principles of doublenefs and prolifera- 
tion both are {trong and capable of exert- 
ing themfelves even in wild nature. Marle 
encreafes the wood in trees, and a deep 
vegetable foil the blea. When the firft of 
thefe parts is éncreafed in plants, double- 
nefs follows ; arid when the latter, proli- 
feration: Therefore thefe fubftances ad- 
"ded to a foil by art, and affifted by the full 
effect of a good culture, will probably al- 
ways, 
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ways, as they have plainly this year in 
fome inftances, occafion doublenefs and 
proliferation. 


CF AYP a 
The PRACTICE. 


iw July, when the purple Geum flowers 

upon its native Hills in Weftmoreland 
or Yorkfhire, mark certain plants for feed. 
Select fuch as have firm ftalks, a healthy 
afpect, and large flowers. When the 
feeds are ripe, cut off the heads; fhake 
off the feeds, and fpread them on a fhelf 
ina dry room: turn them often, and let 
them lie twelve days: Then tye them up 
in paper bags, and keep them dry. 
-M1x fome rich pafture mould with 
pond mud, rotted cow dung and river 
fand: A barrow of each of thefe to a load 
of mould. Add three barrows of rich 
crumbly marle, and fkreen the whole to- 
gether. Let this be done in July, and the 
heap turned up once a fortnight. 

In Auguft make the feed-bed with this 
mould. Defend it from the North winds, 
and let it be open only to the morning Sun. 
As foon as the bed is levelled fcatter on 
the feeds: fift over them half an inch of 
mould; and once in three days water the 
ground: laying a mat over the bed, and 
watering thro’ that, not todiflodgethe feeds 
THE 
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fue plants will appear in fix weeks, 
and they muit be thin’d to two or three 
inches diftance. As the weather grows 
fevere, earth up their tender heads, and 
in the extream frofts fhelter the ground. 
Thin them again in fpring, and keep the 
bed clear from weeds, and often watered, 
thro’ the fummer. The next Auguit 
make a new and deeper bed of the fame 
kind of foil with the firft; and plant in it 
the feedlings. Allow them ten inches 
diftance every way. 

TueEy would naturally flower the fuc- 
ceeding fummer, but that muft be pre- 
vented: It may be done by taking them 
up feveral times ; and planting to a diffe- 
rent quarter of the heavens. This I have 
found will keep the root a year longer 
before flowering, and it will be fo much 
{tronger for the full bloom. Then this 
and the marle give the great hope of dou- 
blenefs. In the beginning of Odtober 
take upall the roots; turn them about a 
fourth part of the horizon, and imme- 
diately plant them again. Do the fame 
early in the {pring ; and twice more during 
{ummer ; then let them reft for flowering 
the next feafon. 

Many of the flowers, when they blow 
in this manner, will be double; fome more 
{ome lefs in degree, but all beautiful. 
THus 
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-Tuus are produced double Geums, and 
from the moft double of thefe we may 
reafonably expect proliferation. . We are 
to prepare for it thus: 

In theautumn_ of the year preceding their 
flowering, mix up this Compoft,, Take 
five loads of rich black earth from a moift 
meadow : mix with it one load and a half 
of. mould from the bottom of an old ftack 
of faggots ; one load of rotted cow dung, 
half a load of pond mud, and two barrows 
of clean fand. Stir thefe together, and turn 
them now and then in the heap. 

WHEN the Geums are in. flower mark 
thofe which have the moft vigorous afpect, 
and the doubleft bloom. In Auguft make.a 
bed of this mould four feet thick ; and plant 
in. it thofe Geum roots at a foot and half 
diftance. Put them in five inches deep ; 
and keep the bed well cleared :from-weeds, 
Water it often ; and largely in dry feafons, 

Tuer plants will be very fine the next 
year, and. probably that feafon or the fuc+ 
ceeding, will give proliferous flowers from 
abfolute culture. Thefe will exceed greatly 
what wild nature offers ; becaufe they will 
be double as well as proliferous. 

THE fame courfeof culture may be eafily 
adapted to all'the other kinds, which we 
already know to be fometimes proliferous ; 
and may be extended to many new ones 3 
jeleGting always pee plants. 

T FE FE ee 
Directions to the BINDER. 
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Advertifement. 


4 Ripe E public will pleafe to excufe any par- 
ticularity of ftyle in the fucceeding pam- 
phlet ; fince its appearance is accidental in this 
form. I promife myfelf fo much indulgence 
from their candour, when they fhall know it 
was originally intended to be no more than 
the title expreffes ; a private Letter to a foreign 
Naturalift. 

There is a freedom of ftyle, and affured 
manner peculiar to this kind of correfpond- 
ence, which would be too afluming in works 
addrefled immediately to the public ; and 
might not unnaturally draw upon the author a 
cenfure of felf-fufficiency and vanity. This 
explanation, I hope, will defend me from fo 
unfair a charge: for indeed no one knows 
more the narrow limits of human knowledge; 
or entertains an humbler opinion of the returns 
for years of application. 

That the experiments which were the occa- 
fion of writing it, have added their mite to the 
ftores of {cience, will be allowed; for it has 
not before been known, that thofe changes 
which are brought on by night, in what are 
called the fleeping plants, and in the fenfitive 
by a touch, could be at our pleafure occafion- 
ed at any hour; and without the touch, or any 
other motion. 
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As this depends folely on removing the 
caufe which kept them awake (fo it is the fr= 
fhion to fpeak), and expanded, it will be al- 
lowed alfo that caufe, though hitherto undif- 
covered, is known. 

This is the utmoft of the difcovery ; and 
from this I perfuade myfelf nothing can be 
taken. 

The word Sleep, ufed’on this occafion, will, 
I am afraid, appear to the judicious Britith eye, 
an affected, as well as improper term: but the 
application of it lies at another’s charge ; and 
perhaps the manner of the country white he 
is native, will excufe it. Having thus. dif- 
claimed the word, I fhall be pardoned for 
ue it in the following difcourfe, when the 

ader confiders it as a “private reer ie written 
és the perfon who firft adopted the expreffion. 

The preferving that term, and publifhing 
the whole with the particularities which gave 
occafion to this apology; has been owing to a 
ftrict regard to truth ; which prompted me to 
lay the “letter before the public unaltered, ra- 
ther than amended: nor has the publication of 
it in England, where the tafte of fcience is 
not seneral, any other motive, than to -fave 
the tedioufnefs of tranfcribing, for the ufe of a 
few, who have been pleafed to flatter: me by 
their defire of preferving the difcovery in its 
original form. 
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Mee T is not ftrange to you to be addref- 
+ I f fed from remote countries ; nor in 
}. : 
u, was yy the caufe of fcience can it be unwel- 
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come. 

Probably you have lefs expected this from 
me than any other; but I will not fuppofe you 
have lefs defired it: The fame purfuits have a 
long time engagec our atte ntion ; and it c ast 


e 
in beset ye our opinions have vidifereds tis | 
upon a fingle point; your arrangement of | 
Dp slants. In regard to wat much ereater article, 
the eftablifhine their diftiné tions; and afcer- 
taining their characters, T have always admired 
and reverenced you: to dif is ite your determi- 
nations there, were to deny the characters of 
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nature. 

Free in the tribute of applaufe on this he 
I have on the other been aso open in my cen- 
{ures ; equally Batali aenced by envy, and by 
fear. It is thus fcience a be detente ced ; 


and you will permit me to fay, thus men of 
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my conduct toward you: that you have read 
with the fame equal temper the cenfures of the 
Britifh Herbal, wherein it came before me to 
examine fyftems; and the ri applaufe™ of 
Eden, where the characters of genera, and di- 
ftinctions of {pecies were moft to be confider- 
ed; and that you will receive thefe 1 hehe 
thoughts with more fatisfaction, than all the 
little flattery of your pupils, or ignorant “ap- 
plaufe of thofe who have not underftood your 
writings. 

Syitems are vague and unfubftantial ; but 
thofe diftinctions are invariable and Svertdtt. 
ing :.and many diftributions may be. formed 
upon the difcoveries you have made of them. 
In this effential part of bot tany you have alone 
done more than all who wrote before. you : 
and 1 am convinced you will entertain no en- 
mity againft me, who with equal freedom 
point out thefe excellencies, and what have 
appeared to me your imperfections ; that you 
will read thofe cenfures Yen no more refént- 
ment than I wrote with malice ; and will fee 
on what foundation to build your fame: for I 
have often faid, and the world will fay it, 
your fy{tem is repugnant to nati: although 

our cHaracters are oh own. 

This is the opinion I entertain of you; and 
in this confidence addrefs to you the prefent 
treatife: an attempt to explain the caufe of a 
quality in vegetables, whofe effects none has 
obferved with fo much diligence or accuracy 
as yourtelf, | 
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That the leaves of certain plants affume at 
night a difpofition different from that of the 
day, has been long known ; °4cofa records ‘it 
of the Tamarind; A/pinus of that tree, and 
of the Abrus * ; and ftom thefe, all who fol- 
lowed : A/pinus extends the obfervation to fe- 
veral other of the Egyptzan kinds; and you 
have carried it much farther among the Ew- 
ropean. 

That Author conceived it a provifion of na- 
ture for the defence of the nobler parts, the 
flowers and fruit : and he particularly obferves 
of the Tamarind, that its leaves embrace the 
tender pods. 

This opinion Ray difclaimed, though he al- 
lowed the fact: but you have adopted it. I 
think it will appear upon a {trict examination, 
that the change itfelf is a natural effect, refult- 
ing from the common properties of bodies, 
and their operations upon one another; and 
that the author of nature has in many in- 
{tances made it effectual to that great purpofe ; 
though in others it happens equally, without 
anfwering fuch end. 

We fee how far the obfervations of earlier 
writers carried the difcovery ; how much far- 
ther your own: and I perfuade myfelf you 
will accompany me with fatisfaction in a more 
- deep refearch. 





* Glycine foliis pinnatis conjugatis, pinnis ovatis ob- 
longis, obtufis, 
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You have deferved greatly of the world in 
this and other inftances, by tracing nature’s 
{fteps, and recording thofe obfervations. To 
relate thefe facts 1s to Bs the hiftory of na- 
ture: but there is fomething more within our 
reach: The human mind, daring, though 
weak, .and inquifitive aredek all its limitations, 
feeks, and fometimes not unhappily, Mais 
caufes. 

There have not been wanting from the time 
when this es in vegeta ables was firft re- 
garded, fome who have fought its origin; but 
all yet unfuccefsfully. Thofe who fuppofed it 
the effect of heat and cold, might for a long 
time feem to have judged rightly; but when 
we find the fame thing happen with equal re- 
gularity in ftoves, Ba there is no change in 
the temperature of the air, we are Weerced 
that opinion cannot be juit. 

They were as far from truth, who fuppofed 
the health or ficknefs of the plant of any con- 
fequence in this refpect; nor can I affirm that 
I have found nature in all inftances confirm 
your obfervation, that it is more obvious in 
young plants than old. 

It will appear from the following trials, that 
the fleeping and the fenfitive plants are natu- 
rally allied ; that their motions, though differ- 
ently brought on, are dependent on the fame 
principle ; “ehat may of the fleepers approach 
to the quality of the fenfitives; and that all 
the fenfitives have theirs. 

This will fhew the fubjects are connected, 
and the principal experiments will prove, that, 
with 
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with this connection, the principle of their 
motion is alfo found. 

If I can clofe the Abrus leaves at noon-day, 
and open them again at pleafure, you will 
own, I know the principle of their change of 
pofition. 

If I can throw down, as well as clofe the 
leaves of the fenfitive plant, without a touch, 
by removing the power which keeps them 
erect, and expanded, you will acknowledge 
the latent principle of their motion is alfo un- 
derftood. 

We always know the caufe of thofe effects 
we can ourfelves produce; and experirments 
are the true teft of reafoning. 
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We fee a great number of plants clog their 
leaves at evening. ‘The fact is as obvious as it 
is ftrange: but we know every effect has. its 
caule ‘and we are to feek this s, not by vague 
conjecture, but in the eftablithed properties of 
bodies, and their known influence, in differ- 
ent cafes, upon one another. 

The ftructure of plants we may eafily know; 
and of no part more perfectly than of the 
leaves : for a good microfcope fhews_ their 
{malleit veins. 


Between the two fkins of the leaf, which 


£ 


_are continuations of the outer rind of the ftalk, 
there run innumerable fibres of a larger kind ; 
with clufters of more minute ones, in various 
forms among them. 
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The large veffels are of a woody fubftance ; 
hollow ; and {maller all the way from the bafe 
of the leaf: they are collected together in a 
compact manner in the footftalk ; with deli- 
cate clufters at its bafe : and they are originally 
fent from the ftem. 

They ferve to fupport the leaf in its proper 
pofition; and therefore whatever external or 
internal caufe affects them, will change that 

ofition. 

This is the conftruction of the part to be in- 
fluenced ; the queftion remains, what it is that 
affects it; and to know that we are to examine 
whatever may have fuch power. 

Leaves thus conftructed are always fur- 
rounded by the air; and they are occafionally 
and varioufly influenced by heat, light, and 
moifture: The air alfo itfelf being in a conti- 
nual ftate of variation, its alterations are to be 
confidered as pofible fubordinate caufes of 
change. 

Thefe things, and thefe only, come within 
contact of plants, or within the fphere of in- 
fluence. Bodies do not affe& bodies, but on 
contact, or within that {fphere: therefore the 
caufe of the change of pofition in leaves, is to 
be fought among thefe agents, and no other. 

They are naturally complicated, and they 
aét on moft occafions together. We are there- 
fore to obferve, firft, what effects refult from 
their mutual combinations in a ftate of nature : 
and having afligned in thefe cafes the effect to 
the proper and particular caufe, from this 
power of that agent, whichfoever it is, that 
acts 
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acts thus in concert with the reft, we may de- 
duce its operations fingly. 
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Pinnated leaves, fuch as are compofed of 
numerous lobes, or fmaller leaves placed on a 
common foot-ftalk, are moft remarkable for 
their change of polition: it will be therefore 
beft to wave all other confideration here; and 
obferve folely the condition of thefe. 

The four agents we have named are univer= 
fal ; but we fhall find their operation differs in 
various climates. In thefe temperate king- 
doms, our native plants which have pinnated 
leaves, naturally hold the lobes nearly hori- 
zontal, and fhew but a moderate fenfibility in 
this refpect; in the hotter regions of the Eaft, 
the ufual pofition of the lobes in thefe plants 
is turning upwards, and they are extremely 
fufceptible of change of pofture ; in Atgyff 
meft of all: in the more northern nations, on 
the contrary, they fearce ever reach an hori- 
zontal pofition, and they fhew very little 
change on any occafion. 

As we fee different appearances in thefe 
parts of plants in hot, temperate, and cold 
climates; obfervations of a like kind thew, 
they are not lefs varioufly affected in the fame 
kingdoms in rainy and fair feafons. In thofe 
places where there are regular periods of rainy 
weather, the change in the face of the pin- 
nated plants is very great, and certain: Thofe 
which in the fair months carry their lobes in 
B 2 an 
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an obtufe angle upwards, conftantly hang them 
obtufely Asa aes in the time of the rains. 

Thefe are the obfervations of curious voy- 
agers ; and they have been confirmed by the 
immediate notice of botanifts in thofe places. 
The firft would feem at once to give the effect 
to heat; and the other to moifture: but far- 
ther obfervation fhews it 1s otherwife. You 
have juftly obferved, that the fame thing hap- 
pens to plants in the {tove, where there is no 
alteration in point of heat’; and I have found 
by careful trial, that moifture has in the fame 
refpect no effect: I have for this purpofe wa- 
tered fome pla nts almoft to deftruction, and 
left others of the fame kind dry; and no al- 
teration has been made by this : They alex 
pand, or raife their leaves in the morning, it 
dro p them in the evening; at the fame hour 
an mdi in the fame degree. 

Two of the four natural agents, heat and 
moifiure, are therefore excluded from any 
fhare in this effect: the air is too univerfal, 
and its changes too muck depend on thefe, to 
be admitted in the refearch. The attention 
therefore falls on light alone: and I have 
found by many experiments, that the change 
of polition in the leaves of plants at different 
prriods of the day and night, is owing to this 
avent and no other. T his is’ the difcovery I 
perfuace myfelf I have made; and I fhall en- 
deavour to fhew, that it is founded on reafon, 
and fupported by experiments. 

Nor ts there any thing co in the effec, 
when duly examined. By ex cluding the fup- 
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es, we have difcovered the real, 
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there remained no other: and in examining 
the fubject, on the principles here laid down 
we {hall find not only that no other power 
could produce the effect ; but that light inevi- 
tably muft. 

Thefe are the difcoveries on which the ever- 
Jafting feal of truth is ftamped ; ; which reafon 
dictates; and which exp enimenits confirm. 


We have propofed to fearch the latent prin- 
ciple of this change in the qualities of bodies, 

and their natural operations upon one Pl 

We have fhewn what 1s the ftructure of 
leaves in general; and it will now be proper 
to fix on fome one in particular: Let us chufe 
for this purpofe an Egyptzan plant, fince thofe 
fhew the effect moft of all; and among thefe 
none can be more proper at the Idi us, ce- 
lebrated for it by “ie earlier writers. 

The leaf of this plant confifts of thirteen 
pair of lobes, fixed by very fhort and ex- 
fsemely flender footftalks to the middle rib; 
and this to the main {tem of the plant. 

Examining its internal ftructure by the mi- 
crof{cope, we find a number of delicate fibres, 
rifing from the central part of the main ftem, 
and varinmned in a courle reba upwards, 
through the intermediate parts, and to the 
out-fide of the rind. Here they {well ; and 
run into feveral regular clufters, fpreading 
downward and on each fide ; and thefe form 
inder the continued covering of the {tem) the 
bafe 
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bafe of the common foot{talk, or middle rib of 
the leaf. 

From this part they are carried in a {mall 
compacted bundle, ftrait forward to the ex- 
tremity of the rib; and there, as there is no 
odd lobe to clofe the leaf, they terminate in a 
point, covered by the common integuments. 

From each fide of this middle rib rife the 
footftalks of the feparate lobes. They are 
formed of a multitude of delicate veftels, 
ranged clofe together, and confined by the 
covering, which is the common rind of the 
plant continued to that part. 

At the bafe of each lobe there is another 
complex clufter of fibres. From this part 
they are protended forward, ftrait to the end 
of the lobe; and they fend out only flight 
branches into the feveral parts of the leaf. 

This is the particular fabrick of the Abrus 
leaf, as feen upon a careful diffection, and 
with a good microfcope: it agrees with the 
general conftruction, we have given before, as 
the common courfe of nature in thefe parts ; 
and it will regularly explain the change of 
pofture in the lobes, under the different influ- 
ence of light. 

Light is fubtile, active, and penetrating; by 
the {mallnefs of its conftituent parts, it 1s ca- 
pable of entering bodies ; and by the violence 
of its motion, of producing great effects and 
changes in them. Thefe are not permanent, 
becaufe thofe rays which occafion them, are, 
in that very action, extinguifhed, and loft. 

Bodies may act on light without contact ; 
for the rays will. be reflected when they come 
extremely 
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extremely near: but light can act on bodies 
only by contact; and in that contact the rays 
are loft. 

The change produced in the pofition of the 
leaves of plants by light, is the refult of its 
motion occafioned by its rays among their 
fibres: to excite this motion, the light muft 
touch thofe fibres; and where light touches, it 


adheres, and becomes immediately extinguifh- 
ed. 
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Thefe are the everlafting and invariable 
properties of light: and, according to: thefe, 
the change we attribute to it, being once ef- 
fected, muft be continued as naturally and as 
neceflarily as it began, fo long as the light con- 
tinues, and no longer. 

The raifing of the lobes in thefe ia a 
be owing to the power of thofe rays which a 
any one inftant fall upon them: thefe Bee i 
extinguifhed ; but others immediately fucceed 
to them, fo long as the air in which the plant 
ftands, is enlightened. It ought therefore to 
be feen, that in full light, the lobes continue 
in their moft raifed pofition; and that they 
droop from that in proportion as the light 
becomes lefs. 

This which appears neceffary from the 
powers of light, and the conftruction of | leaves, 
is true alfo in fact. 

We have feen that the footftalks of thefe 
lobes, are clufters of fibres protended from the 
center of the ftem; that they are continued 
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through the lobes; and that they fupport them 
in their pofition, whatfoever it 1s. 

The effect. of light upon thefe fibres. 1s the 
putting them into an inceffant vibration: This 
happens. neceflarily from the continual impul- 
fion and..extinction® of the» corpufcles, of 
which light~is compofed, and the cua im- 
pulfion of others, upon the extin¢tion of the 
farft. 

It cannot be, but that a clufter of delicate 
fibres, affected inceflantly by thefe concuf- 
fions, muft be .put into a vibrating motion’; 
and this will be greater, as the light is more, 
and weaker as it is lefs. 

This vibration is fimple in the expanded 
fibres ; but it operates as varioutly as. diftin- 
guifhably on thofe clufters of them which are 
placed at the bafes of the main ‘rib, and of the 
feveral footitalks of the lobes. 

It is on the operation of light upon thefe 
interwoven clufters of fibres, that the motion 
of the leaves in gaining their different pofi- 
tion depends; and confequently, the motion 
itfelf is various, according to the conftruction 
of thofe clufters. 

In the Abrus they are large, and of a lax 
compofition ; ; confequently the lobes are capa- 
ble of .a-drooping,.an horizontal, and an ob- 
lique upward pofition : in the Tamarind, and 
the broad-leaved Robinia, they are more com- 
pact, and hence.all the motion of which thofe 
leaves are capable, is an Mey te open, and 
a clofing fideways ; which the direction and 
courfe of the fibres alfo favours ; ; in. the. Par- 
kinfonia.they-are {maller, and yet. more com- 
pact 5 
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pact; and the confequence of this is, that its 
lobes have no farther poflible motion, than the 
expanding and clofing upwards. 

Hence the effects of a full light are differ- 
ent on various of the pinnated leaves; raifing 
the lobes of fome, as the Abrus, and opening 
or expending thofe of others, as the Parkzn/o- 
1a. 

The impulfe of light, and the vibration it 

roduces, are the fame in all thefe inftances : 
but the direction of that motion into which 
the lobes are thrown, is according to the 
courfe of the fibres ; and the quantity of it, in 
equal degrees of light, to the conftruction of 
thofe reticulated clufters. 

This univerfally appears on examination of 
the clufters of fibres by a microfcope, and ob- 
fervation of the motion of the lobes: that 
motion being univerfally of greater extent, 
where the clufters of fibres are longer, and 
more loofely interwoven; and of lefs, where 
they are fhorter, and more compact. 

The effect of light upon bodies we fee is 
to put their parts into a vibrating motion; the 
conftruGtion of pinnated leaves is fuch as na- 
turally admits and propagates that influence; 
and the clufters of fibres are as a kind of 
joints on which their lobes are capable, under 
the influence of light, of a certain limited 
motion. 

As the ftate of water uninfluenced by heat 
is ice, the natural pofition of the lobes in 
thefe pinnated leaves is drooping. ‘This is 
their pofture of repofe: but in this they were 
not intended by the author of nature to re- 
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main; for vegetation is very imperfectly per- 
formed, while they are in it. 

The effect of light is this vibration, and the 
alteration of pofition in thofe lobes. This ts 
the doctrine here advanced, and this is fup- 

Po e ° 
ported by the following experiments. 
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I removed a plant of the Abrus from a 
f{tove, in the evening of the feventh of Au- 
ouft, and’ placed it in my. ftudy, where 1t 
could have the effect of moderate day-light, 
without being expofed to the immediate ac- 
tion of the fun. 

. This might: be conceived the moft natural 
and equable degree of light; and therefore 
fitteft for the firft experiments. 

The lobes of the leaves were at evening, 
when the plant was brought in, fallen perpen- 
dicularly from the middle rib, and clofed to- 
gether by their under fides. 

Thus they continued during the night; in 
a. ftate of perfect repofe. Half an Hour after 
day-break they began to feparate; and in a 
quarter of an hour after fun-rife ftood hori- 
zontally ; flat, and perfectly expanded. Long 
before fun-fet they began to droop again ; and 
toward evening they were clofed underneath, 
as at firft. 

Next day the plant was fet in a room where 
there was lefs light.. The lobes were raifed in 
the morning ; but not to-a horizontal fituation ; 
and they drooped earlier at evening. 

+ The 
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The third day it was fet in a fouth win- 
dow, open .to the full fun. Early in the 
morning the leaves had attained their horizon- 
tal fituation; by nine o'clock they were raifed 
confiderably ; and they continued in this ftate 
till toward evening, ‘when they by degrees 
fell to the horiz rontal fituation ; and from that 
drooped gradually to the ufual ftate of rett. 

The fourth day the plant {tood in the fame 
place, but the fun did not appear. The lobes 
obtained fal their horizontal fituation, but 
did not rife beyond it; and in the evening 
clofed as ufual, below. 
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wigs e experiments {hew the effects of va- 
rious degrees of light: at the fame time, that 
they prove the whole change to be occafioned 
by light only. 

The effec of moderate light, that is, the 
light of a bright day out of the fun- hire: is 
o raife the lobes to an horizontal pofition : 
Lefs. than this places them at an obtufe angle 
downwards: more, at an obtufe angle up- 
wards. 

The fifth day the plant was fet in a lefs en= 
lightened room: and the leaves had obtained 
by nine o'clock their pofition at an obtufe 
angle downward: it was then brought into 
the lighter room, and they rofe to the hori- 
aenceal fituation in a quarter of an hour. It 
was then removed to the window, where the 
fun fhone, and the lobes were elevated as 
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sre ; ‘and being thence carried into the lefs 
‘at room, they: drooped again. All thefe 
changes were produced. between the hours of 
nine and two, the weather the fame, and only 
the place of the plant changed. 

On the fixth day it remained in moderate 
light ; and kept its leaves horizontal. 

On the feventh I made the final experi- 
ment. 

It appeared to me, that if light were the 
fole caufe of the motion, and change of pofi- 
tion in the leaves, then denying the plant the 
benefit of light at any time, muft bring on 
that change: that it would not be difficult to 
darken the place where the plant ftood, at 
any time: and that the confequence of this 
muit be, if the principles already laid down 
were true, a bringing on of the change at any 
time of the day. This experiment appeared 
as a juft proof of the foregoing reafonings : 
if darknefs would at any time throw down the 
lobes, the fyftem of that motion before deli- 
vered muft be true; if not, that all the reafon- 
ings muft be falfe. 

The affent of the world muft alfo depend 
on this. Deductions of reafon. may be dif- 
puted, but it will be allowed certainly, that 
we underftand the caufe of.a change we can 
produce. 

In the evening of the fixth day I fet the 
plant in a book-cafe, on which the morning 
fun fhines ; and throwing open the doors, 
left the whole to nature. ‘The fucceeding day 
was bright. The lobes which had met in 
their 
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their drooping pofition at evening, and conti- 
nued fo during the night, began to open 
early in the morning, and by nine o'clock 
they had paffed their horizontal fituation, and 
were elevated in the ufual manner. 

I then fhut the doors of the book-cafe : 
the plant was by this left in darknefs; and on 
opening them an hour afterwards, the full 
change had happened: the lobes were all drop- 
ped, and it was in the fame ftate that it would 
have fhewn at midnight. 

On the opening of the doors the change 
began very foon: and in twenty minutes the 
lobes had obtained their elevated fituation. 
This experiment I have fince many times re- 
peated, and always with the fame fuccefs. 

It is in our power therefore to bring on this 
{tate of repofe at pleafure ; and by the ad- 
miflion or exclufion of light, to make the 
plant at our own time put on all its changes, 
from the drooping to the moft elevated pofi- 
tion of the lobes. 

We know that in thefe experiments, light 
alone is the caufe: we are therefore certain, 
that what is called the fleep of plants, is the 
effect of the abfence of light alone, and that 
their various intermediate flates are owing to 
its different degrees. 


Sah C1 Us Vitis 


This being explained, a fecond difcovery 
follows naturally. ‘The motion of the fenfi- 


tive plant, at the caufe of which no philofo- 
her 
phe: 
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pher has hitherto ventured a conjecture, is in 
a great’ meafure owing to the fame principles : 
and the explanation of it, which before the 
effect of light upon the leaves of plants was 
thus fhewn, muft have been inveloped in im- 
penetrable’ ob{curity, may now be regularly 
purfued. 

The fenfitive plant, befide its fingular qua- 
lity of clofing and dropping its’ leaves upon 
the touch, is fubject to the fame changes with 
the Abrus, and thofe other kinds, we have 
named from the effect of light. 

Thefe natural, as well as the accidental 
motions on the touch, I have traced regularly 
in the common fenfitive plant: but before we 
enter on the detail of thofe obfervations, it 
will be proper to remark, how nearly fome 
other plants approach to the quality of this, 
and the other fpecies of fenfitive ; which 
they have been hitherto {uppofed to’ poffefs 
alone. 

This furprizing quality is a power of motion 
in the lobes and their footftalks. No change 
of pofition can be made without motion of the 
parts, therefore the Abrus, and all thefe other 
plants have alfo motion. 

They agree with the fenfitive in difplaying 
this motion from the power of light; and all 
that remains particular in the fenfitive is, that 
it is capable of the fame motion from another 
caufe. This is an accidental fhock of its 


parts. 
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Even that is a quality common to fome 
other kinds, though in an inferior degree: 
for a Tamarind tree has lately under my ob- 
fervation, clofed its leaves on motion. 

A flourifhing plant of this, a yard high, be- 
ing brought from Mr. Lee's nurfery at Ham- 
merfmith, to me in St. James's Street, in the 
middle of the day, came in with its leaves 
clofed, as it naturally has them at midnight, 
and as the fenfitive plant on being touched. 

An Abrus fuffered no change under the 
like circumftances. 

Hence we infer, that the fame contruction 
of parts, which gives the fenfitive plant the 
power of motion, is in the Tamarind tree, 
though lefs delicate ; fo that a ruder fhock is 
required to bring on the change. 

It is in a lower degree alfo in the Abrus, 
for light has that power, though the effee: 


oO 
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cannot, fo far as we have yet feen, be pro- 
duced by a fhock. ; 

Plants which fuffer this change from “the 
effect of light, may, though they do not uni- 
verfally, fhew it alfo from motion ; and all 
plants which are capable of this change by 
motion, fuffer it alfo from the abfence of 
light. 

eoehe gives their leaves that pofition, from 

hich they are to be thrown by a touch; and 
se abfence of light takes the fame effeCt with 
that touch ; though i in a flower manner. 
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‘The fenfitive plant’ at“ noon-day ‘has’ its 
leaves raifed and’ expanded: “The’ footftalks 
make’an acute angle with the main’ {tem, and 
the two’ leaves” which grow’ on’ each’ of ‘thé 
firft or lower ones, ftand remote’ from’ one an 
other. “The lobes which ‘compofe “thefe;*are 
about twelve pair to each, and'thefe'alfo ftand 
tn an horizontal ‘direction. 

Thus the young plant appears in the midé 
dle hours of day. “At the approach’ of €ven- 
ing, the lobes ‘begin to. draw themfelvés*toge- 
ther upwards, as’in the Parkinjoma';“and*‘the 
middle rib ‘of each ‘approaches toward the 
others at ‘night the lobes are’ as entirelyfhut 
upwards, as thofe of the Abrus downwards’ 
the two ribs ‘are placed “clofe to-each’ other ; 
and the footftalk which’ fupports ‘them’ beth, 
hangs down. 

This is the ftate of’repofe of thefenfitive 
plant’: into this it’ falls every night naturally 
and into this it may, in’ the fame manner as 
the Abrus, be thrown at noon-day in’ a‘dark- 
ened place. 


Na ap i by es 


As we have feen the caufe- of this change 
in the Abrus to be light, “and” have trated the 
manner of the operation’; “it is eafy to follow 
it alfo in the fenfitive plant, through the fame 
courfe of ‘enquiry. 

“At the bafe of the footftalk, where it*joins 
the main ftem, there is a’clufter of complex 
fibres: Thefe ‘have ‘rifen from’ the inner part; 
and pierced the ‘woody fides, 

From 
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From this complex clufter, the fibres proceed 
in a ftrait line up the footftalk,. till at the head 
of that, where the two leaves rife, there is 
another fuch clufter: thence the fibres run 
{trait the length of the main rib, and fend out 
on each fide other clufters at the bafe of every 
lobe. From thefe more minute fibres run 
ftrait through the leaf, and fend out lateral 
{hoots. 

This the microfcope difcovers plainly ; and 
this fhews that not only the natural motions 
of the fenfitive plant are the fame with thofe 
of the Abrus and others, but that the con- 
ftruction alfo is the fame in its kind, though 
more complex. 

In the night the fenfitive plant is not capa- 
ble of the common motion on the touch, for 
the leaves are already in the condition whereto 
they would be reduced -by it. In the day 
the ey rife and fpread: and ‘tis then the ftrange 
effec appears on touching them. 

Light expands the lobes, feparates the ribs, 
and pte the footftalks. It does this, by 
putting all the parts of them in a vibrating 
motion. This we have feen in the Abrus, is 
principally effected by means of thofe clufters 
of fibres which are placed at the bates of the 
footftalks. In this plant, as there are no lefs 
than three fets of thofe clufters, the effects of 
the fame principle are naturally much greater 
than in the Abrus, where there is only one. 

The vibration of the parts is that which 
keeps the leaves of she fenfitive plant in their 
expanded and elevated ftate: This is owing 
to a delicate motion continued through every 
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Sbre of tthhem. When we touch the leaf; we 
ive it another motion more violent than the 
frft: this overcomes the firft: the vibration ts 
ftopped by the rude fhock: and the leaves 
and. their footftalks fall, becaufe that 
vibrating, motion is deftroyed which kept them 


j 3 

oS 
Jevated and expanded. 

That the power of motion in the fenfitive 


plant lepends upon the effet of light on the 
éx panded furface of the leaves, is certain; for 


till they are..expanded, ,they have ‘no ‘fach 
power, . ‘Phe young leaves, even when grown 
to‘half, an inch'in length, have no motion on 
the touch, though rough and fudden. 

To propagate the motion when. the leaves 
are in a {tate to thew it, there requires a per- 
fect. and, confirmed flate of thofe clufters of 
fabres lodged at their bafe.~ ‘This is evident, : 
for when ih young leaf has firft come into 
the flate of vibration, a touch will make its 
lobes tae but the effect is: not continued 
1¢ footftalk, till it is more confirmed. 
No. fhock on the young leaf will affect the 

: 


sO 


o 


foot{talk, before it is. expanded: hence the 
fters of fibres at the bates of the lobes firft 
aca their due condition for-motion ; and 
afterwards thofe at the head, of the main foot- 


As there.requires a due firmnefs to give the 
clufters of, fibres the fufceptibility, of, motion, 
and. power of propagating it farther; there 
needs alfo a concurrence of favouring circum- 
flances, to preferve them ‘in that delicate 
{tate wherein they aré.capa ble of e exerting thefe 


powers, 
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cloié allay abfolutelyi together sand ibrappears 
ds, if the footftalis fapported: vorilpo oned /Phis 
proves; that, the iexpanfioniiof® thofe spartside+ 
pends folely upon the effectomof dight ;and 
that} although «it «maysbe difturbed -by aiftiper- 
added; andi sauder motion, syets1t canbe taken 
away abfolutely only! by darknefss cbyothei de+ 
fect of that to iwhichi alone itrpwasowineg: 

Thefe, experiments: every: oneamnay! cafilyjre- 
peat >the obfervations will be:familiarly made 
by any who ‘have: dftoves »‘They »are ‘conitant 
and jinvaridble’; ;and «the conclufions:from 
them, are:certain:;'°for) noirothercaufe inter- 
venes. 

The effect.:of dight:as: continual while \the 
light continues.’: The plant therefore: whefe 
leaves have been: thrown: down; and clofed> by 
this rude fhock, «is immediately»aftected by the 
light,),as at\its: firft appearancelin! the morning, 
Or. 4$;‘on,its-admifliony’ when the leaves cad 
been clofed -by artificialidarknefs.) ‘The-wibra- 
tion begins ;: and <if the light be atiats ‘full 
firength, the: expanfion sui elevation ofthe 
lobes;.is fo So: that one may almoft;dook 
upon, the oplant, and fee ait) A few: minutes 
often -perfectsit. 

..That» the touch: of: the lendesi no. other way 
affeéts them than by a motion greater.ithan 
their.own internal vibration;:is; plain from ‘this, 
thatiif they be:touched:with adingerin fo de- 
liberate. and gentle a) mannenas2inottoimiove 
them, no effect 1s:produced!: and onothe other 
hand, if. they vbe -any:other way mpiedy the 
full effec follows. 
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Ifthe pot:be. fhook, though no: part*of ithe 
plant bertouched)the;deaves«clofe, and ‘their 
footftalks fala: omifithe wind blowsthem);/ the 
effect isthe fame: 

Hence it is certain that:the expankioh of the 
lobes, sand: elevation of)ithe footftalksvino there 
pinnated, plants;:> 1s: ‘occafiened,y folely:byy that 
vibrating motion). ino which ytheir* ‘parts | are 
kept | by thencontinual impulfes: of dight’: «and 
confequentlythat inv alloofithem ‘they ‘colt 
lapfeicor fink yon the abfenceof light; and jin 
the: more delicate kinds upon the dhock of any 
ruder motion; which for) the:prefent {tops ‘that 
vibration. 

Hence alfothe different: appearance of: pin- 
nated leaves:inivarious climates is underitood; 
and may bevafligned) to "its'true caufe;: whichis 
the differentidegree of ight. 

In:the aft the lobes are expanded, ‘not be- 
caufe of the) heat, but) becaufe* the light *is 
ftrong+ In the northern kingdoms they droop, 
not from. coldy:but becaufe the air iso tefs ene 
lightened:z.vIn the rainysfeafons! they alfo 
droop, but itiis not from .the moiftarey bue 
thendarknefs of the sweather jand°in Aizype 
they are moft raifed of all, *nopobecatife at 
never rains; but. becawfe the’ light-is con- 
{tant. 

The Abrus; placed: in. a fouth window ‘per- 
fectly fhews: this ;\) for the expanfion and ele- 
“vation of ats: leaves<isi proportioned always to 
the degrees of light»oand confequently it is af- 
fected ‘by the cloudy: orclear-weather, though 
the plant remain in the fame*place: 


The 
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The lobes begin to. rife before the fun’ is 
above the horizon, becaufe the air is enlight- 
ened in a proportioned degree; and, they He 
to. clofe again long before it fets, becaufe 
the fouth window the fhadow of the batting 
darkens the air about them. 

In the rainy weather which we have now late- 
ly had, the leaves wore the fame appearance 
they would have done in a plant native of a 
country: where there are feafons of rain ; they 
never at any time of the day reached the ho- 
rizontal pofition, and they drooped much ear- 
lier in the afternoon, and began to expand 
much later in the morning. 

The fenfitive plant which was placed near 
the Abrus, was affected in the fame manner: 
and by repeated. and careful: exanunation, I 
have always found, that. in both: thefe and 
in all others, the degree of. elevation or ex- 
panfion in the lobes, is exactly proportioned to 
the quantity of light ; as it 18, folely: dependent 
on it. 

When the. fenfitive plant has been kept out 
of a ftove fome days, and. has loft fome part.of 
its power of motion, if the leaf be touched 
fofily, and the force encreafed gradually, ‘it 
will -bear a, great deal without drawing up the 
lobes; but at the fame time a much lefs ite 
fure given with"a fudden firoke will occafion 
their “clofing. 

In this manner we may alfo trace the extent 
and progrefs of the motion according to the 
force ; a flighter fhock raifing, only the lobes 
that are touched, a harder, the oppofite ones, 
and fo the alee 
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This quality.in the leaves of plants, as 
their general ftructure is the fame, and the 
fame agent operates univerfally, ought to be 
found in all; though in various deprees, ac- 
cording to the conitruction of their parts. In 
this, as all the preceding inftances, juft ob- 
fervation confirms the principles deduced from 
reafo In fome it is greater, in others !efs ; 
1D aang obvious to the common eye, in 
others difficultly perceived by, the moft accu- 
rate; but on a ftri€t and clofe examination, 
I eres not found any. plant or tree wholly 
deftitute of it. 


Se RR: Ried rchhe 6 
That the curious who fhall chufe to repeat 
the experiments mentioned in the’ preceding 
ges, may find no Cy in that refpect, I 
{hall give the particulars of the plants, and ap- 
paratus with which I made them, 

The Abrus, Senfitive; and Tamarind, I 
obtained, in pots, from the, nurfery of,. Mr. 
Lee, near Hammerfmith: a perfon whofe in- 
CH and. knowledge in his. bufinefs, will 
fome time make him known, to his advan- 
tage. 

The.microfcopes were thofe of Mr. Cuff. 

The Jah was.a flourifhing plant, of two 
feet and a half high: the ‘Tamarind fome- 
thing taller.. The,Senfitive was a young one ; 
in which ftate there are only two_pinnated 
leaves upon each footitalk. 

A plant of this growth is moft ee Sy 
out of a ftove, and was preferred for that,rea- 
fon ; 
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fon ; but the fame experiments made on! thofe 
of larger growth,’ ‘anfwer in’ the fame: man- 
ner. 

The place ‘where they were.kept,ounlefs 
when removed’ for the particularexperiments 
which required it, was°a fouth window. 

The Abrus will lives very welloin-fachia 
fituation at this feafon of the year; and-the 
Sentitive, with due ‘care; may be kept an to- 
lerable perfeGtion in the fame®* manner; a’ fort= 
night or three weeks ; though much more ten- 
der than the other. ¥ SH 

The apparatus for the experiments; befide 
the microfcope, confilts only “of ‘a fine peén- 
knife, and a flat board, covered with a piece of: 
cork, fix inches long, and thzee broad: 

In order to trace the courfe of the fibres, 
and fee their clufters diftinétly, a leafiof the 
Abrus muft be pulled off, by dlipping it down- 
ward. © This brings away its bafe entire, and is 
neceflary for obtaining in perfection the: clufter 
which ts fituated’ there. 

The leaf muft be laid flat upon the cork, 
and fixed down by a‘{mall pin, thruftthrough 
the middle rib, a little above the place where 
the firft pair of lobes are inferted. 

There muft be a good light; and a»careful 
fteady hand, and the point» of- the»penknife 
muft be kept fharp and clean. 

It will. be eafy to let this in at the middle.of 
the rib, a little above the infertion.of the. firft 
lobes, and to fplit the rib--thence equally to 
the bafe. 

The obje@ is neither too-minute:for, the 
hand, nor the eye nor does iterequire -thofe 
powerful 
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powerful magnifierss, which are-often needful: 
inthe moré delicate refearches: 

The. clufter of the fibres at. the bafe o 
maimrfootitalk,s will be: thus-seen:. they will 
appean cut moré,or;lels exacily in. two, accord- 
ing to theedivifaoryof the, ftalk, and, their courfe 
and:\internvovem texture. aitord. a pleafing. ob- 
jects 

-0T bas sas the: ficft,expermiment to. be 
ands it: is: very happy that the,.conf{truction. is 
feen) without» great. difficulty,..for it, leads, th 
way to the reft, which being-minute, sequir 
amore {trict icrutiny. 

Lhexcourfeof; the fibres along the middle 
rib,vand -theiry cluftering, at..the;bafes of, the 
lobes, may) be »purfued by {pli itting, the feot- 
ftalk fartner ups but as this 1s,not ealily done, 
Dhave-been ufed to.cutoff the, upper and un- 
der part of the leaf, and leaving, only,a piece, 
which has’one pair of the lobes, and to cut. it 
acrofs inthe centre of their. bafes, 

This requires a carefal eyes and avery fe- 
cular preffure of the peakn iife.s, but) with fo 
much caution, it may. always be done fuccefs- 


fully. 


= 
¢ rr) 
O51 ad 


S 
yt 


= 


a-chufter; ima 
only:more-delicate ;.and irom that the fibres 
will be found continuedin a firait-courfe along 
the middlerrib, as Soleil drednthe. fame way 
alonge-the footftalk, from the frit clufter, 

This way the eye | D 
fuch fibres, that they are fo cluttered, and’ that 
their:courfeuis:regular from ihenee.» lhe wfact 
is fo afcertained, “but toadmire 4 uly the icon- 
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traction on which this ‘motion depends,’ the 
fibres: muit be feparated from all furrounding 
‘matter,’ and ‘laid ‘Before ne double tnicrofcope 
in ‘water. : 

The ‘thethod is this 

“Let a‘ ledf be pulled from the Abrus las be- 
fore, ‘and in ‘the fame manhef ‘cut ifto ‘two! or 
three fhort' pieces 5° two lobes remaining ? with 
éach >" let the footitalk be fpl't'firft‘at theobafe, 
and afterwards ‘crofswife at each joint; thro’ 
the bafes of the two lobes, afid into the ‘centre 
of ‘the ‘middle rib/of each: 

Let the ends of -the lobes be cut! off: and a 
number of thefe pieces: be put into faucer of 
water, Keeping them down! by forne little 
Weight: 

They Mutt lie in® this watertwodorothtee 
days, according ‘to the warmth'of the weather; 
and at the énd of’ that time’ they muft-be pref 
fed’ gently aeaintt ‘the bottom of the faucer, 
with~a piece of muflin tied to the*endsof a 
“pen, ‘or other fuch implement. 

"This mult be’ done with @ delicate ‘hand, 
and ‘repeated often’ They will’ be’thusicleared 

from all furrounding matter. °° The firmneds 
of their own texture will prefervé them: They 
muft be afterwards put into frefh water, and 
left four or five hours'to fwell ‘and recover 
their firft difpofition ; and then laid in water 
before the double microfcope.* The courfe of 
their fibres in their fimple and cluftered ftate, 

will be thus perfectly feen, and the méchani(m 
by which the motion in the lobes is performed 
eafily underftood. 
: The 
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iy Thenmethod with the Senfitive plant “is. to 
belexactly the-fame; |The footttalk fupporting 
the two leaves;.muit be torn off ;downwards, 
and the leaves expanded on the cork. with 

ins, as directed for the other....The bafe of 
the footftalk muft, firft, be {plit with the pen- 
knife); then, the-bafe.of, each. leaf.on the head 
of;this ftalk,. and/after that the bafe:of..each 
lobes; The conftruction jin this part is very, ob- 
vious, | for it/{wells up extremely, .and:appears 
as. akind of, joint, to fervethe motiom. + . 

The condition of | the clufters, of fibres:when 
the, footftallk as juft, fplit, jis more orlefs di- 
ftinctly feen according tothe age of, the plant, 
the place of the leaf, and),the degree of .nou- 
tifhment. It is moft diftinét in a leaf taken 
from: the lower part of a-young plant; but not 
the loweft, or any, placed fo low.as,to be. fad- 
ing s-and,in.the fame manner ‘the conftruction 
at the-bafe of the lobes'is beft feen in the {e- 
cond pair from the bafe,of, the footftalk. 
Thefe directions, willbe! ufeful to thofe. who 

will not be at the pains'to clear the. parts in 
water: but that way there, is, no,difficulty, in 
bringing! the whole plainly and perfectly. to 
viewsensl,am, 


With preat refpect, 


oe Gee 
Your Humble Servant, 
Lond, 
Sept. 75 
£757? 


JOHN HILL. 
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INTRODUCTION. 


it Beso 4H YSICIANS find uncertainty in the 
0 P eR effects of Valerian; and the medicine 
Bc oe :2¢ yg has loft fome part of its credit; I beg 

they will hear the following reafons. 
When the caufes of that uncertainty are fhewn, 
the remedy will be eafy. 

By the application to thefe purpofes botany 
becomes ufeful to mankind: and ’tis a misfor- 
tune the fcience is fo little cultivated in Eng- 
land. Some fhould enquire into the ftate of 
drugs; and determine with equal freedom againft 
ignorance and fraud: but this cannot be ex- 
pected from the phyficians; for the fuperior 
care of health does not allow them leifure :. the 
age is not deficient in HippocraTes’s; but 
there wants a Cratevas. 


C RAR: & 1. 
Of the Nature of the Root. 


DY VateriAan, we underftand the root of the 
large wild plant of that name : its fuperior 
virtues having banifhed the other kinds, This 
erows on heaths, by rivers, and in woods: but 
3,2 does, 
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does, not in all thefe places, equally  poffefs 
its virtues. “When in ‘perfection, it is highly 
aromatick : we know that quality depends in a 
great meafure, on fun and air; and is impaired 
always, and often is deftroyed utterly, by thade 
and water; therefore the roots of Valerian 
which grow upon dry hills and fun - burnt 
heaths; poffefs its virtues in the higheft degree; 
and fuch. only.fhould be ufed in medicine. Un- 
happily’ the plant is more common by waters ; 
and the roots are in wet places. larger, and 
more. eafily taken up. A pound. of thefe is 
brought into the fhops for a dram of the other: 
and as they are greatly inferior in their quali- 
ties, the phyfician is difappointed who depends 
on them.” - 

Not.only the virtues, but the flature, colour, 
and whole afpeé of the plant are altered by 
this watery nourifhment: and though in reality 
the two kinds are only varieties, occafioned by 
the different foil, yet they are {fo confiderable, 
that Ray and others have given the mountain 
Valerian, a diftin@ place in their catalogues , 
accounting ita different {pecies from that grow- 
ing. by waters. 

In ‘woods it affumes a form diftiné: from 
both ; and properly is of a middle kind between 
them. Its virtues are alfo of a middle charac- 
ter: inferior to thofe of the heath, and fuperior 
to thofe of water Valerian. 

The.excellence of Heath Valerian is fuch, 
that. no. other fhould be ufed; and. there is 
enough of it for the demand. The diftinc- 
tion is obyious, as will appear by the fucceed- 
ing 
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ing Characters: and as the term witp belongs 
equally to the wood and water kinds, as w ell 
as to the true, 1t may be proper to diftinguifl 
that hereafter, bythe nome HEATH VALERIAN. 


Coll. Avett 
Defcription of the Plant, and of the frefh Root. 


T HE root is compofed of many fibres 

joined to a {mall oblong. head. ‘The 
ftalk is erect, round, jointed, hollow, and to- 
ward the bottom, reddifh. The leaves ftand in 
pairs; and each is compofed of many lefler 
leaves joined toa long rib, with an odd one at 
the end. The flowers are fmall and. reddifh; 
and they ftand in large tufts at the tops of the 
ftalks and branches. Each flower is forméd of 
one piece; and is tubular at the bafe, fwelled 
out on one fide, and cut into five parts at the 
rim. It has nocup: and each is followed by 
a fingle feed. 

This is the form of the plant in whatever 
foil it grows. The diftinctions of the heath 
from the water Valerian are thefe. 

The Hreatu VALERIAN is about two feet 
anda half high. ‘The ftalk is of a dufky green, 
and lightly hairy: the leaves are fpaditer than 
in the water kind; and the little leaves of 
which each of the large ris compofed, are nar- 
rower, and of a deeper colour: thefe are alfo 
covered with fine. white hairs. The flowers 
are of a brighter red ; and the clufters of them 
are {maller. The feed alfo is lefs, 


The 
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Water VaLeRIAn is four feet high. The 
ftalk is of a pale green, and thick; the leaves 
are large, {mooth, and broad, and they are alfo 
of a frefh pale green. The Hecters are paler ; 
but in larger clufters than the other; and the 
feed is larger and fofter. 

This is the diftinction of the plants at full 
growth : but as the beft time of gathering the 
roots is before the ftalk rifes, ’tis necefi lary they 
fhould: be known alfo in that ftate. The 
place might indeed be a fuffictent direCtion : 
for no one would go to gather the root by a ri- 
ver, when he has been told the Water Vale- 
rian is of lefs. value. But that fuch as have 
not opportunities of taking it upon themfelves, 
may have fome mark by which to know when 
it 1s genuine, it may be needful to add, that 
many fuch leaves as we have defcribed on .the 
talk, rife alfo immediately from the root; 
and the fame diftinCtion is preferved in them: 
thefe in the Heath Valerian, are compofed of 
narrower parts, and are hairy and dufky in 
colour; in the Water Valerian, they are bright, 
{moother, and pale. 

The great, diftinétion is in the root itfelf. 
This in the true heath kind, is of a fine brown 
colour, tending to olive; and confifts of long 
flender fibres, which have a multitude of fmal- 
ler threads growing from their fides in the man- 
ner of fhort curled hairs. 

The root of the Wood Valerian is of a taw- 
ny, or deep brownith yellow. 


The 
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The root of the Water Valerian, is of a pale 
brown tending -to yellow; and is compofed of 
thicker and more naked fibres. There is lately 
introduced alfo a kind which has grown in 
abfolute water: ‘This is white, and is worft 
of all. The root of the Heath Valerian is firm 
and tough ; the root of the water kind is ten- 
der and more eafily broken: the Heath Va- 
lerian root has a frefh aromatick fcent, with a 
very little foetidnefs. ‘The water kind has no- 
thing of this frefhnefs in the fcent, and little of 
the aromatick; but is in a manner heavy and 
feetid only. 

By thefe characters the plants will be known * 
in whatever period of growth; and even the 
roots when brought witout any part of the 
herb. But fince many have not opportunities 
of feeing thefe when freth, it will be proper to 
obferve alfo their condition dry, at the drug- 
gilts. 

Thefe are fupplied with it by perfons who 
want knowledge, and often honefty: there is 
therefore no dependance, except upon the ab- 
folute afpect of the root. The diftinétion in 
this article is the more neceflary ; becaufe the 
plant muft be wild to have its virtue. Gar- 
den culture debafes it almoft as much as a wa- 
tery nourifhment’ abroad. ‘This I have found 
by trial. Where a drug muft be received from 
fuch hands, as ufually deal in Valerian, it is 
neceflary to be very well acquainted with its 
genuine characters. 
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© “AS Pit: 
The Hiflory of the Valerian of the Druggifts. 


A eee HE Valerian fold at our druggifts is col- 
lected by certain itinerant medicine-mon- 
gers, whom, from the principal article in 
which they deal, we call VipzR-cATCHERS : 
thefe pe ple vho travel over the kingdom in 
fearch of thofe animals, bring in alfo Valerian 
roots, and fome other articles. 
~ As they find a hundred plants of the Water 
Valerian for. one of the Heath kind, that is, 
the root they ufually collect: if the other falls 
in their way; and will come eafily out of the 
ground, ds it will in the loofer heath foils after 
rains, they mix it with the reft: if not, they 
let it alone entirely. So that we fometimes 
meet with great quantities of the water kind 
only; and fometimes a mixture of one and 
the other. The firft fhould be refufed .en- 


tirely; and the latter carefully picked. Be- 
fides. this mixture, they put in alfo the roots. 


of a {mall Meadow Valerian, a diftinct {pecies : 3. 
and.ether kinds lefs pardonably. I have rai- 
aint the {mooth water crowfoot, 

Bi from a root fold among 
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Even this is not all the difadvantage. The 
time when roots have their fall virtue is before. 
they fhoot up a ftalk ; but the plant ismoft ob-, 
vious when in flower: the root alfo at that time 
is 
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is loofer in the ground, and the ftalk is a han- 
dle by which it is eafily drawn up. For thefe 
reafons a great part of what is brought into the 
fhops has been taken out of the earth when 
the plant was in flower ; and is therefore, even 
though the kind were right, unfit for ufe in 
medicine. Of all thefe imperfections the drug- 
gift fhould beware ; for his care will make the 
gatherers honeft: if he be negligent, the apo- 
thecary fhould refufe to take fuch as is bad into 
his fhop: and in cafe of both thefe being care- 
lefs, the patient may examine the root himfelf, 
according to the following charaCters. 


C. HV A'R., IV: 
Defcription of the falfe Vi alerian Root when dry. 


HE Water VALERIAN ROOT dried is 
brittle and of a pale brown, approaching 

to yellow: it is compofed of many rounded 
fibres, which are often entirely naked or at the 
beft hung with a very few threads ; and at the 
_ head there are commonly feen the remazus of a 
fialk, with a hollow equal to that of a goofe 
quill. Among the true fibres of the root, are 
alfo feveral long and ¢hick ftrings of a paler co- 
lour, and jointed as it were; with a kind of 
dent at each joint. ‘Thefe are the creeping ap- 
pendages of the root, by which it runs under 
the furface: they have nearlythe nature of ftalks, 
and are as deftitute of virtue as {traws. When 
the real fibres of this root are tafted, they area 
little acrid, but /azut, and a feetid {cent is per- 
C ceived 
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ceived in them while chewing. If they are 
broken, they appear /o//ow in the midft, or at 
the beft dark and d/acki/b. In the firft cafe, the 
pith of theroot is confumed, which is the com- 
mon ftate of it after the plant has flower’d ; the 
other is the natural condition of it in watery 

laces ; and is a certain fign of its wanting 
ftrength. The fubftance which furrounds the 
pith in the Valerian root, contains its greateft 
virtue. This is{pungy and woody in the Water 
Valerian, but in the heath kind, it is firm, and 
contains a fubftance, approaching to the nature 
of a gum-refin. This a watery nourifhment 
cannot fupply; and therefore that part in the 
Water Valerian is perithable, whereas in the 
other it is permanent, 


© HA Pov, 


Defeription of the true Heath Valertan Root 
when dry. 


ae HE rrue HEATH VALERIAN ROOT is 
compofed of long and flender fibres : it is 
tough; and of a dufky brown, approaching to olzve 
colour; and the fibres are hung about with 
numerous threads: when broken, they have no 
hollow in the centre, nor any blackifh circle 
there, but appear full and bright ; and if the 
root has been gathered in perfection, there is 
a circle of a greenith or pale hue furrounding 
the pith. 
The tafte differs from the other much more 
than the colour, or form : it is acrid, {picy, and 
3 pleafant ; 
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pleafant; and after it has been chewed fome 
time, there is perceived a flight bitternefs, and 
fome aftringency. It may be always known by 
this from the falfe; which 1s vapid and {weetith, 
{carce at all aromatick, and deftitute entirely of 
this latent bitternefs and roughnefs, 

Its virtues depend wholly on the principles 
which give this tafte and flavour; and they can- 
not be found in the other difagreeable and of- 
fenfive kind. 

This is the root, and this only, which fhould 
be gathered for medicinal ufe, and it is indeed 
a very valuable medicine. A phyfician of di- 
{tinguifhed abilities, one of the late cenfors of 
the college *, has told me, that in a fearch, 
they found this true Valerian Root at one, and 
only one fhop in London ; the powder was of 
an olive brown, and the fcent aromatick and 
agreeable: at cther places, the powder was of 
a yellowifh brown, and the {cent offenfive. 

This true kind 1s liable like the falfe, to have 
runners mixed among the real fibres; and 
they fhould be feparated: it may be eafily feen 
whether the plant has been in flalk at the time 
of its being gathered, and if it have, the root 
fhould be rejected. ’Tis only in perfeétion 
when preparing to fhoot a ftem: and whoever 
will gather it at that time, will find this king- 
dom affords drugs equal to thofe of the warmett 
climates. 


Dr, ConyERs. 
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CC Hv Aa Pus Vil 
Farther Trials of the two Roots. 















Alerian root is fometimes altered a little 
in colour, from the foulnefs left about it 

at the time of gathering; or from ill manage- 
ment in drying. In this c cafe, let fome of 
be put into cold w ater, and {tand tw enty dehy 
hours. ‘This never fails to diftinguifh the wa- 
ter from the heath kind ; for the Water Vale- 
tian root becomes ye allower: as it fwells; and 
the other gets more of the live brown than it 
had while ‘dry. 

The icent of the two roots alfo diftinguifhes 
them ; if they have not lain together. The true 
is fragrant, though with a mixture of the feetid 
kind; the Sher abt olutely ftinks, and has fearce 
any thing of the aromatick feene 

Cats, who have much more diftinguifhing 
organs of fimell than we, perceive this. There 
are certain {cents whith affect them, and they 
are principally of the feetid kind; though this 
is not without exception: they will bufy them- 
feives extremely about the Water Valerian root; 
but fhew little regard to the other. 


CH AP ae 
Of gathering the Root. 
HESE are the characters by which the true 


Heath Valerian is to be known from the 
falfe; which is ufually fold under its name. 
When 
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When a parcel of the right kind is purchafed, 
before it is ufed, it fhould be picked and clean- 
ed: thofe roots which fhew they have borne 
a ftalk, fhould be rejected; and the runners, 
or jointed and light ftrings muft be feparated 
from the true fibres, Thus the druggift may 
be fure he fells what the doétor prefcribes : but 
there {till may remain a doubt about its value. 
The high flavour of the Valerian root is loft in 
keeping; and the virtue in great part goes 
with it. 

This root fhould never be ufed when it has 
been long kept; and the feller’s word 1s ‘not to 
be taken on this account,. for he is always in 
terefted to call the old new. | 

Under thefe difadvantages, to which the pur- 
chafe of Valerian is fubjected on all hands, no- 
thing can be fo rationalas the patient’s collect- 
ing it for himfelf. Where that cannot be done, 
let him be guided by the fame rules in the 


purchafe, that he would obferve in collecting 


it: let him buy it frefh; at a right feafon. 


of the year; and in the perfect ftate and con- 


dition: this he will know by the following 


3 
rules. 


Roots poffefs their virtues in greateft: per 
fection when they are ready for {hooting up a 
ftalk, but have not yet made the siloees > till 
that time they are imperfect, becaufe they have 
not obtained their full maturity ; and after that 
they are exhaufted. The ultimate end of na- 
ture in the growth of plants, is the formation 
of the feeds: when thefe are perfected the 
root is no longer ufeful, it becomes a ftick: 


and 
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and while the ftalk is in its growth, the rich 
juices are fent up fo faft to it, that the root is 
in great part drained of them. Therefore, nei- 
ther when the plant isin flower, nor when itis 
about to flower, fhould its root be gathered for 
medicinal purpofes. While it has only the ra- 
dical leaves it may: but the beft time of all is 
juft when the bud of the ftalk is forming. 

The growth of the Valerian is this. In 
July it flowers; in Auguft the feeds are ripe ; 
and the winds carrying them off, they ftrike 
root. The rains of autumn favour this; and 
a {mall clufter of leaves is formed: thefe, with 
the root, continue growing till the fevereft 
frofts ; or in. mild winters through the whole 
feafon. 

About the time when the feeds fall, thofe 
runners before-mentioned, rifing from the head 
of the old roots, fpread themfelves juft under the 
furface, or fometimes upon it; and, taking root, 
they alfo form new plants. Each thee up a 
clufter of leaves, and fends fibres into the earth, 
juft as the feedlings. 

Among the roots we find at druggifts, fome 
are large and light; others {mall and more 
firm: the large ones are ufually fuch as have 
been pulled up by the ftalk, at, or after the time 
of fiowering, which are therefore in a great 
degree exhaufted: the fmall ones are the roots 
of feedling plants, and of thofe propagated by 
the runners, which have been taken up late in 
autumn, or early in fpring: and thefe having 
been in their earlieft fate of growth, have not 
their 
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their full virtue. - This is the condition of the 
fingle roots brought to fale ; and in the clufters 
of them, there is the greateft uncertainty: the 
larger part being exhaufted, and often rotten; 
and the reft imperfect. 

The true feafon for gathering Valerian is the 
middle of May, and the fineft roots are thofe 
of feedling plants. Thefe are known by 
ftanding fingle ; thofe from runners being al- 
ways near old roots. Thefe feedlings have 
had the autumn and winter for iabahe their 
firft growth. The warmth and moifture of 
{pring have now given them their full bignefs, 
and the rudiment is new formed, which is to 
fhoot up into a ftalk. ‘The root is full of its 
richeft juice: and that is the proper feafon for 
gathering it. 

In the fyftem of vegetation, this is an uni- 
verfal truth: the root which has produced 
a ftalk, and ripened flowers and feeds becomes 
an abfolute chip; and has neither medicinal 
qualities, nor any other value. ‘The purpofe of 
nature is anfwered, and the whole plant ufually 
dies. The Musa will live a century if it does 
not flower; but when it has once bloom’d no 
art can preferve it from immediate decay. The 
Mountain Patm, will live thirty or forty 
years barren; but f it flowers it inftantly pe- 
rifhes ; and thre TREE LAVATERA, which bears 
our winters even for many years, till it blows, 
' dies as foon as that is over. Even annuals, by 
preventing their flowering, may be kept alive 
thro’ winter. 

In bulbous plants the root decays vifibly ; 
and 
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and in the fibrous it has the fame fate, though 

lefs‘obferved. The carrot which has run to feed, 

is an infipid fick: and in the potatoe, though 

frefh roots are produced abundantly, that which 

was put into the ground in fpring, and which 
as borne the fummer {talk is ufelefs. 

The gardener thinks he takes up in July the 
fame bi aio of the tulip, which he planted the laft 
November; | but hedeceives himfelf. That which 
he fets in*autumn furnifhes the flower in the 
fucceeding fummer ; and, as it feeds the ftalk, 
decays. Another bulb is formed during this 
time, which contains! the rudiment of the next 
year's flower: this. encreafes as the other wi- 
thers; and having attained its full growth by the 
middle of fummer, the gardener takes it up, 
and fuppofes it to be the fame he planted. 

What we call a bulbous root is ‘nothing more 
that a covering of the rudiment of the plant ; 
like the bud upon a tree: and the coats of the 
bulb, like the films which compofe that bud, 

when they have performed their office decay, 
and are renewed no more, The rudiment of 
the Valerian plant is a bud in the centre of the 
head of the root; of the fame kind with the 
other two: and the root itfelf has the like fate. 
It naturally perifhes in the winter, when the 
plant has perfected its feeds; and others are 
formie ro und about it, which fapply j its place. 

All this is tranfaéted in the bofom of the 
earth, ee at a time when roots are never taken 
up by the judicious: therefore it is little feen: 
but it is the abfolute courfe of nature. The 
off-fets of bulbs, and the encreafed parts of 
fibrous 
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fibrous roots, which the gardener feparates in 
parting them at autumn, are all formed in this 
manner; containing the rudiments of other 
plants, and fupplying the place of the old ones 
which decayed in flowering. 

It is neceffary fo much fhould be known, to 
direct us in the proper gathering of roots; and 
thus the philofophy of plants may ferve the pur- 


pofes of medicine. 


C H ASP. VHE 


The manner of curing Valerian Root. 


ALERIAN is in its greateft perfecétion 
when frefh dried: but the curing of me- 
dicinal roots, is a fubject- we do not rightly ma- 
nageinEngland. The Gznfeng of the Eaft-In- 
dies, and the Sa/ep of the Turks, are inftances 
that others have an art unknown to us. 

We cannot preferve any root as they do Gin- 
feng ; and with regard to Salep, our own Or- 
chis would perfectly anfwer its purpofe, if we 
had the fame method of curing it. This is not 
fo difficult as may bethought; but it would be 
wandering from the prefent purpofe, to {peak 
farther of the matter here. — 

When the Valerian roots are gathered, let 
the dirt be fhook from them, but not by 
ftriking them againft hard fubftances. It will 
feparate with little violence; and they muft 
neither be bruifed nor wafhed. Let the leaves 
and runners be cut off clean without wounding 
the head of the root, and then lay the whole 
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parcel in a heap in a dry place, where the fun 
does not come: cover them with a blanket, and 
leave them thus three days: then ftring them 
up on long threads at ten inches diftance root 
from root, and hang thefe threads acrofs an airy 
room. 

When they are perfectly dry, put them up 
in boxes, prefling them clofe together, and co- 
ver them carefully. 

If any think laying the freth root in heaps, 
before it is hung up to dry, a ftrange practice, 
they may be reminded of the cuftom in regard 
to fruits, whether intended for keeping, or for 
wine. Thofe who underftand their manage- 
ment, always give them a {weating of this kind, 
for heightening their flavour, and improving 
their natural qualities. 

The gardener lays his pears in a heap, and 
covers them with flannel, before he fpreads 
them to keep for winter: and in the cyder coun- 
tries, apples are treated in the fame manner be- 
fore prefling; and in the vineyards, grapes. 

A flight fermentation is thus brought on by 
the warmth of the fubftances; and their flavour 
and virtues are exalted and improved. I don’t 
know that the fame: practice has been applied 
to roots. before, but the effect is fimilar; and 
thofe who have not been accuftomed to Valerian 
otherwife than as feen in the fhops, would fcarce 
fuppofe this the fame medicine: it is highly 
aromatick, quick, and pungent on the tongue, 
and the peculiar flavour in it, which we call 
feetid, fcarce deferves fo coarfe a namé. 


The 
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The root of Heath Valerian in this ftate pof- 
feffes all the virtues which have been afcribed to 
it by authors. It is a fovereign medicine in ner- 
vous diforders ; and in particular exceeds all the 
remedies commonly ufed againft that worft of 
head-achs, which arifes from attention. 

It has alone cured epilepfies: and of late 
has been ufed very fuccefsfully in hyfteric com- 
plaints ; and in that terrible diforder the con- 
vulfive afthma: It allevates pain in the man- 
ner of the more gentle opiates; and is found 
highly effectual in fits proceeding from the ob- 
ftruCtions of the menfes ; not only taking off the 
fymptoms but removing the caufe. Perhaps 
this root may be found, on experience, one of 
the beft of our emmenagogues ; and I would 
requeft thofe who have more opportunities, to 
try it farther in that intention. 

A very large dofe of the freth root will purge; 
but this is its leaft ufeful quality. I have or- 
dered it lately in that troublefome difeafe the 
nightmare; and in two inftances, wherein I 
have had fair opportunities to try its virtue, have 
found it a perfect cure. 

A very good method of taking it is frefh dri- 
ed in the way of tea, a dram of the root for a 
dofe, with halfa pint of boiling water; {weeten- 
ed, and foftened with a little milk: but of all 
the preparations, a tincture fully faturated with 
the ingredient is the beft. The root poflefles its 
full virtue only when it is freth dried, after it has 
been taken up at the feafon juftnamed. At that 
time of the year it is excellent in powder, orin 
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the fea-infufion ; but no method of keeping 
will preferve it long i in the fame perfect ftate. 
therefore the beft recourfe is to this form: and 
proof fpirit is capable of receiving fo ftrong a 
tincture from it, that a fmall dofe will have 
great virtue. I have this year obtained from 

different parts of England a large quantity of 
the true root, and have found that an excellent 
tincture may be made from it in the following 
proportions. 

Cut a pound and four ounces of the root jutt 
ana into {mall pieces, and bruife it in a mor- 

; put this into a gallon of proof-fpirit ; let 
it ‘fand four days, fhaking it every day; then 
ftrain off the liquor, preffing it hard. Put to 
this a pound of the root, bruifed as before, and 
Tet it ftand a week: after that ftrain and filter 
ter the tincture. A table fpoonfull is adofe. It 
fliould be taken in a fmall glafs of water, or of 
mountain wine once or twice a day. 

I have made a quantity in this manner, which 
is at the fervice of my friends, or of the faculty; 
the reft of the root I have given to Mr. Tom- 
fon, a very worthy young man, who propofes 
to make it for the publick. 

One farther improvement it is proper I name 
here, though fufficient experience has not yet 
confirmed me in its full ufe: this is an acip 
TINCTURE OF VALERIAN. I have made this by 
adding two ounces of oil of vitriol to a pint of 
the preceding tincture, and have found it excel- 
lent: the acid exalts the flavour of the Valerian, 
and this tin@ture ftrengthens the ftomach, cre- 
ates an appetite and always prevents that difor- 
der 











(21 ) 
der of the head, to which nervous perfons are 
fubject after eating. The dofe of the Valerian 
being in this form limited by the acid, the plain 
tincture may be alfo taken at other times, 

The roots fold by drugegifts differ extremely 
in colour, tafte, fmell, and qualities ; as they 
have been gathered in more or lefs favourable 
fituations and foils: the difference between the 
falfe and true, is that the one has grown in bar 
ren and dry ground ; and the other in wet and 
muddy ; and in confequence there are as many 
degrees of excellence or defect in the drug, as 
there are of foils between thofe two. 

There are feveral parts ofEngland, where the 
true kind is to be hadin plenty. On the great 
heath called Hind-Head, in the road to Portf. 
mouth, I have feen a vaft quantity of it; and 
Ray names it upon fufficient authority near Ath- 
wood, by the Buxton-wells, in Derbyfhire ; at 
Parnham, between Brindale and Orford, in 
Suffolk, and on Ilford Common. 

The chief places whence therootsare brought 
to London for fale are four ; the neighbourhood 
of Cambridge, the foreft of Dean in Gloucefter 
fhire, Oxford, and the near part of Kent. The 
Cambridge and Kentith Valerian generally have 
a mixture of good and bad; for they pull up 
fome from the heaths and high grounds, which 
they mix among the water kind: what I have 
feen from about Oxford, has more of the Water 
Valerian ; and from the forett of Dean comes 
the pureft and beft our druggifts have : but this, 
like the reft, though the kind be better, is com-= 
monly taken up at a wrong feafon, 


Tis 
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‘Tis faid none is imported : but I have found 
among parcels of Valerian fome roots of akind 
differing in colour from almoft any of the Eng- 
lith forts; and alfo the tuberous white roots of 
the zardus montana radice olivari, which is a 
Valerian, not native of this kingdom ; therefore 
thofe parcels of the drug probably came from 
France, and could not but be worfe for the 
keeping. It does not appear that any part of the 
world produces this drug in greater perfection 
than our own country, provided the foil and 
fituation be proper. 

That foil, and fituation, can makefo confider- 
able a difference in the virtues of plants, ap- 

ears from various inftances in nature ; and as 
plainly from the effects of culture. Lavender 
and otheraromatick herbs, are fweeter,and fuller 
of virtue in thofe kingdoms where they grow 
wild, than with us who raife them only in gar~ 
dens; and many which we have wild in com- 
mon with the fouth of France, are yet greatly 
fuperior in their qualities there. 

Culture renders the common garden plants 
larger and more fucculent ; but it takes off their 
tafte and qualities : and the difference between 
the Heath and Water Valerian is very like that 
of a wild and garden herb ; the fituation in the 
muddy bank of a ditch, giving abundant moi- 
fture, and nourifhment. 

We fee the fame plant is more richly fla- 
voured when it grows in a dry foil, and 

more infipid when in wets and we find the 
higheft aromaticks are natives of dry and 
warm 















( 23 ) 
warm land: indeed to know the effect of 
abundant moifture and rich earth, we need look 
no farther than the common lettuce. In the wild 
ftate, wherein it lives on dry, parched, and barren 
ground, its juice is acrid and bitter, and its vir- 
tue highly narcotick ; fo much as to have ob- 
tained it the name of poifonous: in gardens 
where it has rich mould, and abundant moi- 
fture, it becomes mild, pleafant, and innocent. 
Nor does the form differ lefs: when wild the 
italk is woody, and the leaves are prickly : 
when cultivated the ftem is tender, and the 
leaves are unarmed. So the auftere crab of the 
common, becomes the mellow apple of the 
orchard ; and the bitter almond fweet, 

The cafe is the fame in all thefe inftances ; 
the virtues or the qualites of the herb, root, 
or fruit, depend upon the natural and moderate 
quantity of juices elaborated, undifturbed in 
its veflels; and well concocted by the fun. 'This 
gives the tafte, fcent, flavour, and medicinal 
qualities. When nature throws its feeds ina 
rich wet foil, or human indufiry removes them 
to the garden, the character of the plant is al- 
tered, the effective particles are debafed or 
drowned in the additional quantity of juice, 
and the whole becomes in the end taftelefs, 
{centlefs, ineficacious, and infipid. 

On thefe principles the culture of the Va- 
lerian in gardens muft never be attempted ; and 
in its wild {tate fo much depends upon the na- 
ture of the foil and feafon of the year, that 
it is happy the characters of excellence and 
imperfection 
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imperfeécion are marked fo ftrongly on the root 


itfelf. 

Thofe who neglect to obferve them will be 
difappointed in their expectations from this 
drug, though in reality it poflefles all the virtue 
that has been afcribed to it ; and deferves more 
commendation than has been given it even 
by its warmeft advocates. 


THE END; 
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RIGHT HONOURABLE 


THE 


FAR L or STAFFORD! Hh 


My Lorp, 
meee F there be any addition to 


I y the knowledge of nature in | ae 


DeVoe 


Soxswxs the obfervations which the et 
following fheets contain, ‘tis ft that I 
acknowledge the world owes them 
to your Lordfhip, who gave me 
opportunities of making the experi- 


ments, 
Durty 
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Dury, as well as inclination, enjoin 
me therefore to lay the treatife at your 
Lordfhip’s feet: nor can I fuppofe, you 
will confider, as unworthy of your no- 
tice, the leaft enquiries into the bo- 
fom of nature; fince they are to 
the glory of that Almighty power 
whom your Lordfhip’s heart adores 
with more than common _ reve- 
rence; and whofe greatnefs, will be 
always the more diltinély feen the 
better his works are underftood. 


Ir were eafy to exhauft the 
whole ftore of dedicatory eloquence 
in an addrefs to your Lordfhip: 
for, to name the Srarrorps, and 
the Howarps, your great Ance- 
{tors, 
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{tors, were to fum up all that is moft 
ancient and moft noble; but nei- 
ther does your Lordthip’s ear defire 
this tribute; nor have I the heart, 
or the defigns, of thofe who offer 
it. If I fhould praife your Lord- 
{fhip, it would be on another fcore; 
your virtue, and your piety: and 
I muft be permitted to fay, that if 
I may judge the thoughts of others by 
my own, your Lordfhip is of all men 
the moft to be envied ; pafling the 
autumn of Life in honourable eafe, 
removed from all connections with 
a bad world, but that of doing good 
to the wretched; and enjoying that 
fuperior happineis, which rifes from 


true goodneds. 


May 
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May it continue long ! 


I nave the honour to be with the 
greateft deference and refped,, 


My Lorp, 
Your Lorpsuip’s moft 
obedient, and moft 


humble. Servant, 


PALL-MALI, 
Auguft 18, 1758. 
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MUSHROOM-STONE. 
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XY HE Italian naturalifts mention a 
wy t os {tone which on being wetted pro- 
K°E=K duces mufhrooms; and from their 
writings an account of it has paffed into 
thofe of other nations, under the names of 
LAPIS FUNGIFER, and the Musyroom- 
STONE. Some who have been in Italy 
have alfo feen it; and» we have been 
furprifed with their accounts of its effects: 
but as thefe have not been regarded with 
fufficient accuracy, nor the fubftance itfelf 
perfectly underftood, it may not be difagreea- 


Best 


ble to the curious to receive a plain account of 
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the {tone and its productions from one of 
them now in England, which fully anfwers 
what has been related of thofe in Italy, 


Tue CounTEss GF STAFFORD, in whofe 
pofleffion it is at this time, has given me op- 
portunities of examining the courfe of its 
productions; and valuing a difcovery of the 
truth, more than even the curiofity itfelf, has 
permitted me to make experiments upon it 
with all poffible freedom. 


Witu thefe advantages I have endea- 
voured to find the true nature of the fub- 
{tance; and hitherto without injuring the fpe- 
cimen itfelf: the vegetable principle is fo 
itrong in the ftone that it has perfeétly reco- 
vered the rough treatment which has been 
neceffarily given it in the courfe of this en- 
quiry ; and probably will continue to yield 
its valuable growth many years. 
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Or THE NATURE oF THE STONE. 


* st % H E Italians deferibe the Lapis fun- 

T ) gifer as a coarfe and loofe kind of 
Hee ftone: they fay, that it retains 
always the quality of affording mufhrooms 
when watered: and that the fubftance now 
in pofleffion of lady Srarrorp is the fame 
they mean, is evident from its appearance, 
conftruction, and qualities. It is a hard heavy 
mafs, of an irregular fhape, and granulated 
furface, like fhagreen leather; in colour 
brown with a tinge of reddith, and very diffi- 
cultly broken. This is its appearance in the 
ma{s when dry. The piece of it now in 
England is fourteen inches in diameter: 
when broken it appears rough and gritty, 
full of {mall glittering particles, fome 
black, others white, like grains of diffe. 
rent coloured fand; and among them are 
fome flakey fubftances of the nature of 
the foliated talks. Thefe are connected toge- 
ther by a brownith matter, with ftreaks of 
| white; and the whole mafs has, when freth 
B 2 broken, 
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broken, fomewhat of the appearance of thofe 
' coarfe granites, which we call, from the 
place where they are found, Guernfey peb- 
bles, and with which the ftreets of London 
are paved. Ifa knife be haftily drawn over 
this it yields fparks of fre; and tho’ it has 
not nearly the hardnefs of the {tones whofe 
conftruction it refembles, yet the {malleft 
particle of it is not eafily broken. 


On putting a piece of it into hot water 
innumerable air-bubbles rife from all parts of 
it, like {mall round bladders. After fome 
time the fubftance {wells a little, but loofes 
nothing of its form; and if there have 
been upon the piece thus ufed, any part of 
the original furface of the mafs, ‘tis eafy to 
perceive by the naked eye, that it is covered 
with a kind of fkin, or coat. The mafs, when 
kept under ground, and often watered, be- 
comes fofter, but it never moulders away ; 
nor do the pieces thus foaked in hot water 
ever crumble or fall afunder, like earthy fub- 


ftances. 


Tue ftrongeft acids, even aqua fortis, 
makes not the leaft impreffion upon it. It 
lies 
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lies in them unaltered as in water, only: fend- 
ing up a few air-bubbles. 


AsTRONG fire confumes a part of the mafs; 
and leaves the reft in form of a loofe various 
coloured fand. 


THESE are the experiments by which ftones 
are ufuallytried ; and by thefethe prefent fub- 
{tance appears to be a congeries of cryftalline 
and talky particles. But as part of the mafs 
burns away, that is plainly not of a ftony na- 
ture; and its fmell while burning fhews that it 
is not bituminous: we are therefore to look 
for it in the vegetable kingdom; and from this 
part alone we {hall find the mufhrooms pro- 
duced from the ftone arife. 


On examining a piece of it frefh broken 
with an attentive eye, the furface refembles 
in miniature that of a piece of the PuppEn- 
STONE when roughly broken. ‘There ftand 


out in many parts fmall tubercles or grains 
of the gritty matter, fome white, fome black, 
fome cryftalline, and others talky; and be- 
tween and among thefe are little hollows, out 
which other pieces have fallen. 
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Wuar the unaffifted eye thus difcovers, 

a microfcope perfe@ly explains to us. On 
looking over the various parts of fuch a piece 
of ftone, we find the original furface covered 
with athin coat. Pebbles have their cruft; 
and many kinds of {tone their coats, of a dif- 
terent colour from the reft of the fubftance ; 
but thefe are flinty. On the other hand, the 
kind of {tony mafies which this refembles have 
naturally no coat or cruft; and this covering 
which for that reafon only we might reafon- 
ably judge to be adventitious, is not of a ftony 
but afungous nature. It coats the furface 
with a thin expanded tough fubftance, and 
infinuates itfelf from the outfide inward in 
thinner plates into all the natural crevices of 
the ftone. As this is compofed of a mere 
loofe grit, there are interftices and cavities 
in every part: the feveral particles of the 
ftone are fo loofely thrown together that there 
is room for this fubftance to infinuate itfelf 
any where between them; and even to fur- 
round them. ‘This it does in courfe .of time, 
and of confequence the inner part of the ftone 
appearsakindof fungous bed, inclofing amul- 
titude of gritty particles; or as if by any arta 
piece 
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piece of fpunge could have all its cayities ! 
filled perfectly with ftone. je 


at ia a ISS 


Tus holds the naturally loofe particles of Dit 
the ftone firmly together; and lines the Vi 
beds or hollows out of which others have | } is 
fallen. At 


Tuisconftruction appears ftill more plainly 
when we examine a piece of the mafs which 
has lain fome time in water; for the fungous Mt 
matter {welling with the moifture fhews itfelf : ut 
thus, yet more diftinétly. The coat or outer a i; 
covering of the ftone appears whitifh on its , 
infide ; immediately under this we fee an- 
other expanfion of greater thicknefs, which has 
a perfect fungous afpect; and from this we 
may trace the fame fubftance running in ir- | M 
regular plates in every crevice, and furround- 
ing every particle of the ftone. 


Tuts tough and fungous fubftance is the | 
perennial root of a peculiar {pecies of mufh- 
room, different from the common kina, and 
greatly fuperior to it. To this fubftance is 
owing the continual production of the mufh- 
rooms; and as all plants have their proper 
place of growth, this {tone is that of the pe- 
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eculiar mufhroom, which we fee rife from the 
root thus fpread thro’it. See Prats I. 


RS PEA aed 


Or THE NaTuRE or THE MusHroom 
PRODUCED FROM THIS STONE. — 


ge ns know by the preceding experi- 
% ments diftinétly and certainly that 
BOHHDE the Lapis Fungifer is a ftone, com- 
pofed of cryftalline and talky particles, and 
penetrated every way by the roots of a pecu- 
liar mufhroom, which are permanent and full 
of vegetable life, which require this nidus or 
place of growth, as others do the ftumps of 
trees; and which are ready to fhoot up per- 
fect muthrooms by- the afliftance of moi- 


{ture. 


THE name of a mufhrcom with a peren- 
nial root may appear ftrange to fome ; but it 
is not peculiar to this {pecies : feveral of the 
Agarics which grow on trees rife from lafting 
roots, which penetrate the rotten parts of the 
wood, and in the fame manner remain many 
years. 
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years. Thefe reft unfeen in the body of the man 
tree during the fummer; but the rains of | 
autumn which eafily get at the part where | | 
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they lie, fet the mufhrooms to growing. | ‘ ; 
An inftance of this fhewed itfelf very confpi- 
cuoufly many years in the wood near T'HORN- | 
DON in Effex: where every October there 
appeared upon the trunk of an old afh, ina 
part where a large limb had been long be- 
fore torn off by the wind, a clufter of that i. ; 
kind of fungus which Dillenius calls the a) 
Liver-agaric, Agaricus porofus rubens carnofus ys 
hepatis facie. ‘This I feveral years fuccef- hy 
fively obferved, in company with that great ie 
ornament of Botany, the late excellent lord 
PETRE: we found that thefe mufhroomscon- | 
ftantly arofe from the fame fpot; that when | 
they were decayed there remained always a ee 
fangous fubftance in the place, like the coat ae) 
of this ftone, from whence we could trace 


ers 
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numerous ‘broad and flat fibres infinuating i 
themfelves into all thofe interftices of the wood it 
which the decay had made; and alfo between 
the wood andthe bark. 'Thefe roots were 
in all refpects analogous to that fungous fub- 
{tance which runs over the furface, and into 
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the cavities of this ftone; and like them 
wanted only moifture to fend up perfect 
mufhrooms of their kind. Dr. Vitner has 
obferved the fame annual production of aga- 
rics from certain {pots of trees in the Harts 
foreftin Germany ; and Buxbaum in Ruffia: 
In London we had for many years an annual 
fungus of vaft fize, and of a very peculiar 
form, from the block of a fmith’s anvil in 
the Hay-market; and Tournefort has given 
a like inftance of one on a beam in one of the 
churches in France, which has, I believe, ever 
fince appeared at the fame feafon. 


Ir the {pots whereon thefe feveral muth- 
rooms grew had been examined with fuf- 
ficient attention, I perfwade mayfelf, the 
fame kind of perennial roots would have 
been found as I have feen in the afh at 
Thorndon, and in the mufhroom-ftone : 
thofe two are perfectly fimilar in their na- 
ture; and differ only in form; as their pro- 
ductions do in management. 


Tur root of the afh agaric was flat and 
fisingy ; that of the rock-mufhroom is irre- 


gular 
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gular and fpongy. The ath produces its 


agarics in autumn when water naturally 
falls upon the place, or when the damp tem- 
perature of the air fupplies its office. The 
rock yields its mufhrooms at any time, be- 
caufe it is watered at pleafure. 


Tue ftones which afford thefe mufhrooms 
are found in the mountainous parts of Italy 
toward Piedmont ; and alfo in Sicily and 
fome other places. They lie in irregular 
mafles from one to twenty, thirty, or forty 
pounds in weight upon the furface, or juft 
covered: many of them only in part buried 
in the ground; and fome of them, though 
not all, are covered with this fungous coat. 


Tose which lie wholly on the furface are 
often irregularly overfpread with it ; but they 
rarely produce any perfect mufhrooms. Thefe 
rife principally from fuch as are an inch or 
two within the mould, and they appear to 
grow out of the earth till they are traced 
to the root. Thofe ftones which are in part 
buryed and part expofed to the air, often 
crumble away unlefs they are covered with 
this 
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this fungous fubftance; and in that cafe the 


mufhrooms ufually rife from the part juft 
within the furface. 


Ir thofe which lie altogether expofed, and 

ire covered with the imp drt ae fungous mat- 
ter, be by any accident, or purpofely, covered 
with mould, there will rife from them perfect 
mufhrooms; andany of the ftones thuscovered 
being put into mould, will produce them. 


YOROIOIOOIIOIOIOOCIOCIOC OOK ROK 


C HA Ps “II. 


Or tue Growtu or MusHRoomMs IN 
GENERAL. 


am HE courfe of nature in the produc- 
a . is tion of mufhrooms has not been yet 
Le EPID vf Se aaa uined. Linneuscom- 
plains with reafon, that the want of a due pre- 
cifion in their arrangement is the great op- 
probrium of the fcience: perhaps what is 
ay in this and the other parallel inftances, 
may lead to the better underftanding 


them. 


THAT 
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THAT mufhrooms produce feeds is now 
well known ; and they are in this peculiar 
{pecies very confpicuous. From 'thofe feeds 
other mufhroomsare produced, asin all plants; 
and there is the famediftin@tion among mufh- 
rooms as other vegetables, fome being an- 
nual, and others having perennial roots. As 
among plants, fome will live only on a dry, 
and others on a moift foil; fome on clay, 
fome in water, and others among gravel ; 
fo among the mufhrooms each has its appro- 
priated bed, out of which it will not grow; 
and even upon which it will not arrive at 
perfection without a concurrence of other 
circumf{tances. 


THE annual mufhrooms rife, and when 
they have perfected their feeds perith like an- 
nual plants: no part of them remaining but 
the feed which retains the principle of life to 
the next feafon. The perennial rooted muth- 
rooms rife in the famemanner from feeds, and 
perfect feeds again: the mufhroom then fades, 
but so root remains and grows, as is the 
cafe in the perennial plants. “The firtt is ob- 
vious in many inftances; and may be feen 
diftinly in every pafture ground in autumn. 
But 
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Bur tho’ there are certain mufhrooms of 
the earth which have alfo lafting roots; this is 
principally the cafe with thofe which grow 
on ftones and trees: and the reafon is plain. 
It is but by mere chance a feed of a proper 
kind of mufhroom can be brought into fuch 
a place; and nature therefore gives the plant 
a lafting principle of life that it may continue 
there. 


TuE feeds of mufhrooms are very {mall 
and light ; they are produced in vaft num- 
bers ; and they become the {port of winds: 
they float in the air like thofe atoms we fee 
in a ray of light received into a dark room ; 
and millions perifh for one which falls upon 
a proper place for growth. 


A coMMoN agaric which flands to ripe- 
nefs upon the trunk of an old tree produces 
many millions of thefe ‘minute feeds ; which 
being difengaged from its {pongy fubftance 
when ripe, ride thus in the air. The great~ 
eft part are loft, and often all of them: for 
none will {trike root unlefs it falls upon a 
part of a tree where there is rottennefs and 
moifture. 
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Wun a feed is received into fuch a place 
it fhoots principally outward; and a mufhroona 
like the other is produced, This may be 
eafily pulled off from the tree; and there ts 
fo little bafis or root to be feen, that it appears 
wonderful how the great bulk was fed, This 
is the cafe in the agarics of the firft year ; but 
it is otherwife afterwards: they adhere more 
firmly: they are difficult to be removed; 
and there appears abundant root for their 
nourifhment. 


In the generality of plants raifed from feed, 
the part above ground, and the root increafe 
proportionably to one another ; and it is ne- 
ceflary they fhould fince the root is to fupply 
the nourifhment: but it is otherwife in the 
mufhroom kind. They are nourifhed ina 
great meafure from the air, therefore lefs root 
is neceflary ; and this part which is {mall at 
firft, increafes afterwards, becaufe its great 
ufe is to continue the principle of growth for 
fucceeding productions. 


WueEn a-new-fown agaric has ftood to 
ripen, and has decayed undifturbed, the root 
immediately increafes. As foon as the feeds 
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areripe no more nourifhment being required 
to the plant, all isemployed there: the fibres 
enlarge and thicken; they fpread out in 
breadth, and infinuate themfelves into every 
crevice of the wood; and wherever they 
become expofed to the air, they enlarge into 
a tough, firm, and irregular mafs which bears 
the injuries of the weather, and at a proper 
feafon fhoots up new agarics, Such’ a fun- 
gous lump is always produced where the firft 
agaric was rooted, and wherever elfe the ex- 
panfions of the root are naked; and in all 
thefe places agarics rife the fucceeding feafons; 
as alfo wherever the coat of bark is cracked 
or difeafed. This I have obferved diftinély 
in two or three fpecies of the true agarics ; 
and probably it will be found the fame in all 
that kind. 


Ir the variety of nature in the production 
of other mufhrooms be regarded, there will 
be lefs caufe to wonder at thefe. Ray names 
a peculiar kind which never grows but on a 
dead horfe’s hoof: the French Memoirs de- 
{cribe another fpecies growing on the ban- 
dages of wounds and ulcers in their hofpi- 
tals: and the Ephemerides of Germany, a 
minute 
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minute kind rifing from naked flint: nor is 
the growth of mifletoe, a perfect plant, from 
the branch of a living tree, lefs wonderful. 
The rudiments of the common mufhroom 
are almoft univerfal on the dung of horfes, 
tho’ they will not rife to maturity unlefs it 
be covered with earth, and kept moift and 
warm. The old Greeks fay, they may be 
obtained the fame way from the bark of the 
poplar ; and mouldinef$, which confifts of 
mufhrooms, is ina manner univerfal, The 
difference in fize is of little confideration ; 
for the diminitive mufhroom that grows on 
dead leaves is as perfect as the cart-load aga- 
ric of Hungary, 


Att thefe {pecies owe their origin to feeds 
of mufhrooms of like kind, which are utterly 
loft when they fall upon fubftances im proper 
to nourifh them; and when they are received 
on fuch bodies as can fupport them, under 
certain circumftances, they yet remain in 
form of roots, or imperfect rudiments till 
thofe accidents occur which favour their full 
growth. 
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Ir is no otherwife in this mufhroom of the 
rock, ftrange as its origin appears: feeds of 
the IMPERIAL MUSHROOM are received upon 
it, and like thofe of the common kind on 
the dung of horfes they form a root; from 
which, in the fame manner, when it is treated 
properly, perfect mufhrooms will rife. What 
has given moft the air of fingularity to this 
is, that it was not obferved mufhrooms might 
have perennial roots: but thatis far from being 
peculiar to any one kind. Many of the mufh- 
rooms which we fee in woods, and which 
feem to rife from the ground, grow really 
out of pieces of decayed wood under the fur- 
face; and thefe having perennial roots fpread 
into the crevices of that dead wood, the fame 
logs in thofe circumftances always produce 
them. While this dead wood lies on the 
sround, the feeds adhere to it, and fpread 
their roots in it; but they do not grow per- 
fect from it till it is buried. 


Woop thus filled with the perennial roots 
of mufhrooms, may, eafily, produce them, 
in the very fame manner asthe rock. A gen- 
tleman now in England affures me, he faw 
in the poffeflion of Mr. Trent at Rome, a 
piece 
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piece of a root of a tree of the fize of an ordi- 
nary billet, a prefent from the princefs of Bor- 
ghefe, which beingkeptinacellar and water’d, 
produced every two or three days a crop of 
excellent mufhrooms, This is a parallel cafe: 
the kind of mufhroom indeed was not the 
fame, nor was the fubftance the fame wherein 
the roots were lodged; but the procefs of 
nature in their growth is perfectly fimilar. 


3 nLite ed toate WN 


Or THEGROWTH or THE RocK MusHroom. 


TOOS N this principle, and in this courfe, 
A O f 3 the growth of the rock mufhroom 
KOOL may eafil y beunderftood. As the pro- 
per feat of the agaric is in the cracks of rotting 
wood, that of the rock mufhroom is the lee 
orcrevice of aftone, One of thefe ripens upon 
the Piedmont hills, or elfewhere, where the 
proper ftones are found: its innumerable 
feeds are {cattered in the air, and fome of 
them lodge in the cracks of this ftone, 
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From fuch feed a mufhroom like the 
firft is produced; which ftanding its due time 
upon the ftone decays. ‘Then the root be- 
gins to grow ; it fpreads over the furface ; it 
runs into the cracks; and in fine, it covers 
the whole externally, and furrounds all the 
particles within, with a tough {pungy fub- 
ftance. This is the proper bafe of future 
mufhrooms of the fame kind; and is in all 
refpects like the roots of perennial plants 
whofe fuperficial parts, ftalk, leaves, and the 
reft decay, but whofe roots remain ready 
under proper circumftances to produce thofe 
plants again. 


Tue ftones may be carried into other 
parts of the world; and with tolerable 
care the root will remain unhurt, for it 1s very 
well defended: in this condition that was 
brought into England which is now in poffef- 
fion of the noble Lady, who gave me oppor- 
portunity for thefe experiments; and the 
root being ina ftate of growth, only a pro- 
per management 18 required to produce the 

As 


mufhroomis. 
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SEM SCRE SESE TREN SEN SES OES 
COTES Ae i 


Or tue MANAGEMENT OF THE MusH- 
ROOM-STONE. 


xd HE mufhroom-ftone when thus re- 
x T %? ceived is to be brought to produce 
Se SS yf them byaregular covering, and moi 
fture. A box or garden-pot muft be provided 
of abignefs to hold it conveniently, and a hole 
being made in the bottom and covered with 
an oytfterfhell, about three inches thicknefs of 
dry loamy earth is to be put in; upon this the 
mufhroom-ftone muft be laid, and fome good 
mould taken from under the turff in a pafture 
muft be poured upon it to cover it an inch 
and half deep: it is then to be watered ac- 
cording to its bignefs: from half a pint toa 
quart of water is to be allowed every other 
evening ; and this muft be given from a fine 
garden-pot. From the end of Auguft to the 
beginning of November it fhould be kept in 
the garden in a warm fheltered place; and 
alfo from the beginning of March to the mid- 
dle of May: and thefe are the feafons in 
which 
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which it will bear the moft, and fineft mufh- 
rooms: during the intermediate months 1t 
may be kept in a cellar; and it will there alfo 
yield occafionally a great many. The quan- 
tity of water muft be increafed when it pro- 
duces alarge number, and diminifhed when 
there are fewer. In cold nights a covering of 
dry ftraw fhould be laid over it; but no 
dung fhould ever be brought near it. It is 
the peculiar quality of ‘thefe mufhrooms not 
to require it; and they are therefore of 
a purer as well as a higher flavour than 
others. 


Ir the mufhrooms be covered with a hand- 
glafs while they are taking their growth, they 
will be the larger; but the open air gives them 
a better flavour. Their great increafe while 
under cover of a glafs is owing to the’ con- 
{tant moifture about them; for I have 
obferved they are in a great degree nou- 
rifhed by the air: but the abundant wet 
debafes their value. 


Tue rock-mufhroom is a peculiar kind ; 
and it is conftantly this fpecies and no other 
which the Italian ftone produces. It is not 
covered with gills on the under part, but 
pierced 
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pierced with innumerable little holes of a 
fomewhat angulated form; nor does the head 
rife to a point in the center, but finks inward. 
The common mufhroom refembles a hat; 
but this a faucer or drinking-glafs ; and its 
ftalk is not exactly in the middle, but nearer 
to one fide. The upper part is of a mixed yel- 
low and olive colour; and the furface is 
broke in a wild, but beautiful manner, into 2 
refemblance of fcales and feathers. The 
under part is white; and in the pores lie the 
feeds. The fubftance of the muthroom 
within is firm and white as fnow; and it is 
of a delicate and high flavour, and is per- 
fectly wholefome. 


ALL mufhrooms which are porous under- 
neath belong to the Boterus kind, of which 
there are feveral fpecies befide this that are 
efculent: tho’ many of the fame genus are 
naufeous ; and fome poifonous. The rock- 
mufhroom here defcribed, differs from all the 
kinds hitherto treated of by botanical writ- 
ers; and may be called, Boletus flipitatus ra- 
dice perenni, pileo depreffo feabro, poris fub- 
angulatis. The old inhabitants of Italy were 
well acquainted with its excellence: we 


learn 
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learn from Suetonius that Nero called it Cr- 
BUS DEORUM, the food of the gods; and the 
name IMPERIAL MUSHROOM, in the mo-« 


dern Italy, properly belongs to this rock~ 
kind. 


BOBOYVOMOY GO ORL OOVODOOS 


CHAP. VL. 


Or THE INCREASE OF THE ROCK= 
MusHRooM. 


Gens HE firft notice I received of the 
ce T & mafs, to which we owe the prefent 
S883 obfervations, was on the nineteenth 
of June laft: Lady Srarrorp did me the 
honour of acquainting me with it that even- 
ing. The rock had been fome few weeks 
in her ladyfhip’s poffeflion; and there was 
then upon it the fhoot of the firft mufh- 
room it produced while in that place: this 
was a thick oblong lump. From that 
day-it continued increafing till the twenty- 
fourth, at which time I teok it up; and it 
then meafured fix inches and a quarter on 
the head, and weighed one pound and two 
ounces. 





> 


AARNE N) 
WU 
J Wp i f 
7) WY, My Ayah 
He] Th 
} 
f ij 
agit 
Ait 
Vai tye 


‘ 
, 


Dh) 
X 
it 


ZS SSQY 
SSS 


SAMY 


——~ 


ASS 


Sse 


SSNS 


SANS 


4 
Y 
Z 
UA 
5 
4 

a 


~~ 
LAL 
~) 


WS 














( 25>) 


ounces. Lady Srarrorp who had herfelf 
obferved it during the whole growth, with 
an attention and accuracy that would have 
done honour to a-philofopher, found by -mea- 
furing it exactly every four and twenty hours, 
that it increafed pretty regularly at the rate of 
an inch a day in the length, and nearly the 
fame in the breadth of the head. 


Irs form when perfe& I have endeavour- 
ed to reprefent in the annexed figure; with its 
fimple and peculiar fru@ification. See Pr_Il. 
A. great deal.of attention was ufed in gather- 
Ing it to fee.in what manner it rofe from the — 
rock. The mould was removed, and its infer~ 
tion made bare: it rofe from the plain furface 
of the {tone by a thick and irregular bafe, 
which lengthened into affalk, and thence pro- 
ceeded to the expanfion of the head. No 
roots were produced from this {talk in that 
part under .the mould: fo that it drew no 
nourifhment from thence; nor were there 
any roots iffuing from it where it adhered to 
the. mafs. The mufhroom confifted of an ex- 
panfion of that fungous fubftance which co- 
vered the ftone: nothing more. Nor had it 
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E any 
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any peculiar fibres: that whole fungous 
matter ferved itasaroot. The mould which is 
{pread over the rock is ufeful in our mianage- 
ment, and in the ftate of nature equally, to 
detain the moifture which is given it: and 
for no other purpofe. 


Ir has been long fince difcovered, that the 
gillsin common mufhrooms contain the feeds; 
andin the fame manner they arelodged in the 
pores of this kind. The parts of fructifica- 
tion are like the feed itfelf, extremely minute, 
but they are like thofe of other plants in the 
effential articles ; and the microfcope readily 
gives us a fight of them. 


Tue effential parts of impregnation in ve- 
getables are two: the Anthere, containing a 
fine duft, in every particle of which is lodged 
a minute plant * ; and the rudiment of the 
feed which is to receive it. In the more 
{pecious plants thefe parts are furrounded 
with gaudy leaves, and there is a ftyle which 
conveys the minute rudiment to the feed. In 
many of the fmaller plants thefe appendages 


* See Outlines of vegetable generation, O<tavo. d 
an 
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and ornaments are wanting ; but thofe eflen- 
tial parts are deficient in none. The anthe- 
re are called the male organs; the rudiments 
of feeds the female: in the generality of 
plants both are contained in the fame flower, 
as in the tulip ; but in fome the male organs 
grow on one part of the plant and the female 
on another : this is the cafe in the melon, 
where the organs of each fex, tho’ feparate, 
are furrounded by a flower; and it is the 
fame in this mufhroom, where they are 
naked. 


THE male part confifts of two filaments 
rifing from an oval bafe, and each terminat- 
ed by its anthera: the female part is a 
naked rudiment of a feed crowned only with 
an indented rim, which ferves to receive 
and detain a grain of the powder from the 
anthera, till it burfts with the wet, and de- 
livers the minute plant enclofed within it to 
the feed; where it is lodged fafely till it can 
grow. 


Boru thefe parts are contained within the 
pores of the under furface of this mufhroom ; 
EK 2 | many 
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many of them in every pore: and they are 
beft feen in thin feGtions of that part before 
the double microfcope. The male parts fall 
off as foon as the antherz have burft ; but the 
female remain, adhering to the inner fuface 
of the pores, till the mufhroom begins to dry: 
they then fall off and are feattered by the 
winds, and all perifh except fuch as fall upon 
thefe flones, whofe crevices afford them a 
proper reception. 


ae, he Me, oe NH aM WM ge Oe, 3 Ke ae MY he Re ary ate MY, 
EO TO tx O aie OBL O LCLO CEI LO TOT CICLO LO I) 


CiH A Ps5Vil 


Or THE VIOLET-STONE. 


: 
e I ye one fubjec&t of this kind nature 
soe 88 opens to us another: and it may not 
be foreign to the prefent fubject to enter upon 
an aiticle of natural hiftory, as fingular, 
and hitherto as little underftood as this, 
which the fame enquiries may perhaps ex- 
plain ; and which ae be found very inti- 


LAy ee T is ufual, indeed, that in purfuinge 
4 o 


mately cgnnected with it. 
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‘Tue mufhroom-ftone has been underftood 
as a body of the mineral kind, and what is 
called the violet-ftone, as another. This laft is 
not fo named from its producing violets, but 
from its having a {mell refembling thofe 
flowers. The German naturalifts have called 


it LAPIs vioOLAcEus, and LAPIS ODORE VI- 
OLE. 


Any fcent in a mineral not bituminous 
would be ftrange; and in an abfolute ftone 
moft of all. The account always appear- 
ed ftrange to me; and I employed the 
correfpondence with which I was favoured 
in the Hartz, to enquire into the fa&, and 
tranfmit me fpecimens. I received two: one 
a {parry, and the other a harder ftone, whofe 
bafis wascryftal, bgthcovered on a partof their 
furface with a coat of a fungous{ubftance, very 
like that of the rock-mufhroom; SeePL. Ifig. 
3. andincolourreddifh. They hadatthis time 
nofmell; but the account which came with 
them afferted, that they were fragrant when 
firft taken from the ground. ’Twas evident 
the {tones could not have afforded this {cent ; 
for they were of utterly different kinds: and 
there remained only this:coat of vegetable 
matter 
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matter to yield it. Micheli and Guettard, 
Linneus and Van Rayen, all defcribe a Ger- 
man mofs, a Byffus as they name it, which 
grows on {tones that have been thrown fome 
years out of the mines: Micheli fays this has 
the violet odour; and Linnezus gives the Jo- 
hthus of Schwenkfield as one of its fyno- 
nyma. 


Wuar thefe authors name a Byflus, and 
confider as a plant of a different clafs, I 
have great reafon to believe is the peren- 
nial root of the rock-mufhroom. If they 
had met with opportunities of examining 
the mufhroom-ftone, fuch as I have been fa- 
voured with, I think they would have found 
what they calla mofs in this inftance, to be 
exactly of the fame fub{ftance and contexture 
with the external covering of thatmafs, which 
I have ventured to call the perennial mufh- 
room root: nor is the mufhroom-ftone, de- 
ftitute of fragrance, tho’ it is perceived only 
occafionally, as it is in what iscalled the violet- 
ftone. Ihave obferved that at certain times, 
and particularly in the evenings of hot days, 
when the ftone at lord Srarrorp’s has been 
newly watered, that ag I ftooped down to se 

Ox 











313 
box I perceived a fragrant and aromatic 
-{mell. Not imagining the ftone poffeffed this 
quality, I attributed it to a multitude of pinks 
which were then in full flower along the 
fides of an adjoining walk; but a piece of 
the mafs which I cut off, and brought home 
with me had the fame {cent f{trongly for two 
days. "T'was evident therefore the fragrance 
was in the thing itfelf. Not in the ftone, for 
that’sincapable of it, but in the growing root of 
the mufhroom. The {mell isamixture of the 
violet and the clove-fpice ; and it went off 
gradually in the piece I had, as it dried. 


Tus agrees with the accounts I received 
from Germany of what is there called the 
Violet-ftone: for ’tis faid, that does not af- 
ford the fcent at all times; nor all. the pieces 
of it; that it has none when in the mine, 
and occafionally difclofes it on lying in the 
air. This is abundant proof that the quality 
is not in the ftoneitfelf. The feeds of this 
mufhroom fall on it, and perhaps where the 
circumftances do not favour for the growth of 
the perfect fungus, the vegetative power of 


the 
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the feed {pends itfelf wholly in forming this 
cruft. Perhaps alfo compleat muthrooms of 
this {pecies may appear on fome, 'tho’ the too 
light attention of the obfervers:does not fhew 
them, they owe their rife to'that fubftance 
which they have fuppofed to be itfelf'a per- 
fect plant. 


TuustheViolet-ftoneand Mufhroom-ftone 
will probably be found, on more examination, 
to be no other than two ftates of the fame fub- 
ftance ; and what has appeared fo wonderful 
in their hiftory will be found owing not to 
the {tones themfelves, but to a vegetable fab- 
{tance which grows upon them. 


Tue courfe of nature in their production 
appears to be this. | 


Tue feeds of the mufhroom here defcribed 
falling on ftones which ‘are kept -moift, by 
being in part:immerfed in the ground, {trike 
root; and according tothe various,more or lefs 
favourable circumftancesof theftone, they rife 
to greater or lefs perfection. ‘Where all per- 
fectly favours, they produce at once a-mufh- 
‘room like that from whence they fprung, 
which 
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which after having ripened its feeds alfo, 
{preads at the root, while the elevated part de- 
cays ; and filling the porous fubftance of the 
{tone, as well as covering its furface, lies for 
years in this fecure place, as the roots of 
common agaric ina rotten tree; and is ready 
upon any occafion that favours, to fend up 
new mufhrooms. 


Wuen the fame feed falls ona ftone le 
favourable to its growth, it is not able to pro- 
duce a perfect muthroom, but rifes only 
into a coat or cruft of a fungous fubftance : 
and when there wants on the ftone whereon 
it has fallen both moifture and porofity, it 
forms even that coat imperfectly : inftead of 
a tough fungous fubftance it appears dufty or 
filamentous ; and though it preferves a vege- 
tative life in this ftate, it never can produce 
mufhrooms. 

In all thefe conditions it is the fame fub- 
ftance, and the produétion of the fame feed ; 


it) and 
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2nd in all of them it has occafionally fome- 


thing of the violet fcent. 


In the firft named ftate it 1s called the 
Mufhroom-rock, and in the laft the Violet- 
ftone; and there is no wonder that its afpect 
in that condition has been miftaken by bo- 
tanifts; or the plant itfelf overlooked wholly 
by thofe who ftudyed minerals: it was 
too inconfiderabie for the notice of the one, 
and too imperfect for the information of 


the other. 





















PROGESGEGLEGEESER ETERS 


CHA Pon WITT: 


OF THE various APPEARANCES OF THE 


MusuHrR -KIND. 


atin otis uy ' ~ r ® 
a aes HAT Fungus’s of many kinds as 


se, 28 ~wellas this are capable of retaining 
MRP oy : 
their vegetative power without their 


cf me oa a nimernny 1 
perfect form, is evident from numerous in- 


{ic L F te . 
ftances. I obferved the fungus fpongiofus 
maximus agueus of Dillenius four years in 


ge e S| 

that fhapelefs condition, upon an old afh-tree 

_] ee Wate a 
near Denham; but the ffth feafon, on the 
~ er ry BygP Rr Ge at Lee PTA nra nt Liter 
tree’s decaying Sage and more moifture 
‘ ~ hr ae 2 in tae ef: C}. aATraA 
lodging in the part, it fentoutthree perfect aga- 


BD ea | { a Tt 


rics, of that {pecies called by Cafpar Ba 
4 


fungus angulofus pediculo exiguo: and in this 
prefent year the fungus tenuts niger ramofus of 
Ray, at my own lodgings, fhot up four fine 
plants of the dei ramofus niger compreffis 


apicibus albidis of 
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WE have inftances ofa like nature in other 
{pecies, upon the credit of Buxbaum, which 
are beyond difpute ; and farther exaét obfer- 


vation, I doubt not, will give more of a like 
kind in England, | 


In all thefe cafes we find, there may 
be circumftances which will occafion the 
feed of a mufhroom to fhoot, and will keep 
it alive in the condition of an expanded root 
for many years, without fhewing its diftin& 
and proper form: and alfo that frefh occafions 
will at any time bring up the perfect plants. 
Often fhelter is wanting: often moifture : 
and fometimes air: of this there appeared 
in the year 1756, a particular inftance at 
W ESTBOURN-GREEN. 


AN agaric of the common great yellow 

kind grew annually from a wounded part of 
the ftem of an old Elm: a fungous fhapelefs 
mafs covered the place the reft of the year, 
and 
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and flat roots ran from it between the bark 
and the wood downward, Thefe had not thot 
out new agarics, becaufe they were covered ; 
but fome boy in play having driven a large 
nail a little depth into the tree where thefe 
roots ran, the fucceeding autumn the ru- 
diment of a new ayaric appeared furrounding 
the nail; the root having pufhed out into 
growth all about it, 


As I lived near the place I had opportunity 
to obferve the progrefs of this fingular vege- 
tation ; a perfect agaric was by degrees formed 
round about the nail; and it grew to maturity 
with the iron in its center 


Tuis may explain the appearance of com- 
mon mufhrooms witha ftraw, or blade of grafs 
growing thro’ them. It is not that the grafs 
has grown quick ; and pierced them: the 
ftraw has no growth: it is that the mufh- 
room has arifen from fome part of a perma- 
nent root, which having been lodged near the 
ftraw 
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WHEREBY 
The common Kinps may be raifed more 
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increafed, which will not take Root from 
CurTinGs or LAYERs. 


Confirmed by fuccefsful and repeated Experience. 





By THOMAS BARNES, 


Gardenet to WILLIAM THOMSON, Efq; 
at Ev/ham in Lincolnfbire. 





From Experiments propofed by Dr. Hix. 


fie THER D) EDIE DON, 








LONDON: 


Printed for R. BALDWIN, in Pater-nofter-row 3 and 
J. Jackson, in St. Fames’s Street. 


M.DCC.LXII, 









































A 
NEW METHOD 
Of PRopacaTinG 


TREES and SHRUBS, . 





btn thal keels 
The Occafion and Purpofe of this Work. 
KR AHE difficulty of propagating fome 


A® 7 FA fhrubs in the common way, and the 
an 3s y {mall increafe that can be inade from 

others by the ufual methods, brought 
it into my thoughts to try whether fome expe- 
ditious manner could not be invented of railing 
a large number. 

Every NurseRYMAN will be glad to know 
this: for if he can, when he has got a new 
fhrub, raife twenty or thirty inftead of three 
or four, it will be a great increafe for his pro- 
fit: and in thé fame way, a GENTLEMAN, 
when fuch a thing falls into his hands, will be 
better pleafed to fupply all his friends at once, 
than a few at a time, and not oblige all under 
the compafs of many years. I thought the 
thing might be done, and that made me re- 
folve not to be difhéartened at one or twa 
trials ;-and my honoured mafter has éncou- 
raged me, by giving me opportunities to make 
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the experiments, and looking upon their pro- 
grefs himéelf. : 

It is about a year fince I began the trials ; 
and between that time and this, I have made 
them various ways upon four-and-twenty forts 
of trees and fhrubs of the, fruit and flowering 
kinds ; not trufting to one or two famples of 
each, but ufing feveral dozens of every kind, 
and trying them in all the different conditions 
of culture, according to their nature, from the 
ftove to the open air. By thefe means the ex- 
periments amounted to many hundreds; and 
as I kept a conftant journal of them all, which 
I have here faithfully tranfmitted to the pub- 
lick ; every one will fee how far each me- 
thod fucceeded, and which deferves the pre- 
ference. 


CH ALP. ae 
- Of PropacaTion dy the Bun. 
Take propagation of trees by layers and 


cuttings, fhews, that if a piece of any 
kind be planted in the ground in fuch man- 
ner that it.takes root belate the upper part 
will foon furnifh all the reft, and become a 
perfect tree. If roots can be thus obtained, 
the reft follows in the courfe of nature. But 
this is not univerfal ; for fome trees will not 
take root in either of thefe ways: and if they 
would, {till the number is but fmall that can 
be obtained by them, becaufe it is but a certain 
part of the branches a tree can {pare for that 
purpofe, 
On 
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On examining the cuttings which have 
failed, I have always found that the mifchance 
happened by the rotting of that part of the 
cutting which was expected to fend forth the 
roots; for the danger is where it had been 
frefh cut, and has no bark to cover it. I 
thought it natural, that if a method were ufed 
to keep that part from decay, all thofe cuttings 
would grow, which we ufually fee fail: and | 
communicating my thoughts to a gentleman | 
of knowledge *, he not only confirmed my — 
opinion by his own, but gave me a receipt for 
preferving the ends of cuttings from rotting ; 
and defired me to try it afterwards upon {maller 
pieces than {uch as are commonly ufed ; and 
upon fingle buds. 

Every leaf upon the branch of a tree or 
fhrub, has ufually a young bud in its bofom ; 
and it is certain each of thefe buds has in it 
the rudiment of a tree of the fame kind: 
therefore it appeared reafonable to think that 
every branch might afford as many new plants 
as there were leaves upon it ; provided it were 
cut into fo many pieces, and this fame dref- 
fing could prevent the raw ends of each piece 
from decaying. The advantage of fuch a 
practice appeared very plainly, for it mutt 
give many plants for one, and the thing feem- 
ed fo agreeable to reafon, that I refolved to 
try it. > 7 

Many mixtures of refinous fubftances have 
been propofed on this head, under the names 
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of cements and vegetable mummies, by Agri- 
cola and others ; Bat the very. beft, upon care~ 
ful, and repeated experience, Ties found to 
be that juft named, which is made thus: 

Me r together, in a large earthen pipkin, 
two, pound ae an half of common fetch, and 
half a. pound of ¢urpentine.. .When they are 
melted, put in three quarters of an ounce of 
powder of aloes; ftir them. all together ; and 
then fet the matter on fire ; .when it has 
flamed a.moment, cover it up clofe, and it 
will. go out: then “melt it well, and fire it 
again in the fame manner. . This muft bé 
done three. times: it muft be in the epen. air, 
for it would fire a houfe ; and there muft be 
a cover for the pipkin ready. After it has 
burnt the laft time, melt it again, and put in 
three ounces of yellow wax Gated very thin 
and fix drams of maftich in powder... Let it 
all melt together till it is perfectly well mixed; 
then ftrain it through a coarfe cloth into a pan, 
and fet it by to eonk: 

WHEN this is to be ufed, a piece of. it 
muft be broke off, and. fet over a very gen- 
tle fire in a. {mall pipkin: it muft ftand till 
it is juft foft enough to fpread upon the 
part of the cutting where it is wanted, but 
it. muft not be very hot. It is the quality 
of this drefling to keep out wet entirely. 
The part which, is covered with it, will ne- 
ver.decay while there is any principle. of life 
in the reft; and this being fecured, nature 
will do» the -bufinefs of —-growing.-~~Fhis 
I have found true in practice: and by re- 
peated trials, in more kinds than one, I have 
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found that E.could, raife from any piece.of a 
branch, as many good plants as, there were 
leaves upon It. ae 

NovemMsBer the third, 1757, I.took ;of 
four dozen; leaves of the..common Laurer; 
with the Bud entire in ‘the. bofom. of. each 
leaf; and every thing being: in readinefs, I 
cut) the wounded part {mooth, whiped.it dry, 
and covered .it.with fome. .of. the dreffing. 
I planted them.in four pretty large pots, one 
dozen-in each....The mould -in’ thefe pots 
was made extremely fine;,.and I planted 
them by..making. very fmall.openings,, and 
Jetting in.the,bafe of the leaf juft fo. far.that 
the, top. of|.the.bud. might . not. be. wholly 
excluded from.,the benefit.,of the air. I; ga- 
thered the fine mould carefully about: :each 
bud, .and, prefled it every way clofe, -to keep 
the bud.in, its; upright pofition, and prevent 
the) air, from.coming too. eafily to the part 
whence the;growth of. fibres-,was to. be: ex 
pected. This was the management. of .the 
buds in,all.the-pots.. | cn 

ONE, pot .I.fet, up! to the rim, in, garden 
mould under, a,.warm  fouth wall; another 
I fet. in the.fame manner,, buat. without.that 
fhelter;,the, third,.I. fet.in,.the green-houfe, 
and, the 3fourth,in the. floye,,.. The intént, of 
thefe different, places, was to fee what.effect 
fuch.,variation .would , take, in. the) growth.; 
the ftove naturally inclining all things,to, fhoot 
fooner. 

I gave everyone of.them the fameicare 
and attendance..that it .was.natural:to, allow 
to, young plants; and, no other... They. had 
waterings 
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waterings in the common courfe, and thofe 
in the open air were fheltered by peas-ftraw 
in the feverity of the winter. 

I examined them January the fourth. 
Every bud in the pot which was in the ftove 
had formed a good plant two inches high, 
and with fufficient roots. 

TuoseE in the open air were alive, but had 
made {mall progrefs. I examined thefe laft 
again APRIL the 12th, and almoft all of them 
had made fhoots, and had got-good root, and 
were in a fair growing condition. , 

Tuese plants require only the common care 
afterwards. They are to be removed into 
a nurfery-bed at feven inches high; and they 
will thus make, by a quick growth, fo many 
handfome fhrubs. 

Tuus I found that as mahy plants might 
be obtained as there -were’ buds upon the 
branch. The experiment may be ufed~ to 
hardy trees of more value; and the benefit of 
it is very plain. id 

Marcu 5, 1757, I took off a branch of 
a whité poplar, on which were a great many 
buds. © I'cut this into as many pieces as there 
were buds upon it, cutting the branch through 
at equal diftances between every two buds. 
Ithus had: a great many pieces of ‘it, each 
about an inch In length, with the two ends 
raw, and with a’ bud nearly in the middle 
between them. I {moothed the wounded 
ends of thefe, and having fome of the drefling 
ready melted, I wiped them very dry, and 
{pread it all over the cut part of each’ extre- 


mity, leaving the reft of the piece, which was 
covered 
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covered with the bark, naked. I planted 
them in pots in the fame manner as the buds 
of laurel, 

APRIL 29, I examined thefe; and found 
they had produced fo many excellent and 
healthy plants ; every plant was upright, ftrait, 
well-looking, and three or four inches high ; 
and they had all very good roots. 

Ir is eafy to fee how this experiment. may 
be extended’; and «perhaps. there are very 
few hardy fhrubs which will not fucceed hap- 
pily by it. The laws of vegetation are the 
fame, whether the plant come from an Eng- 
lifh ditch’ fide, or the edge of an American 
lake; from the hills of one of thefe coun- 
tries, or the ‘mountains: of the- other : nor 
is there any reafon to fuppofethofe from 
warmer climates’ will refufe- this courfe of 
propagation in the» ftoves wherein we keep 
them. z 

Ir this prove true upon’experience, which 
I have happily found in fome late inftances, 
here is a method’ of increafe which may be 
extended to all trees and- fhrubs that have 
buds, and we fhall be able to raife much 
greater numbers, and with much more eafe, 
than byany way that‘is yet’ known: It became 
mé to try the experiment itfelf upon the eafieft 
fubjects, and fuch as were moft likely to thew 
its fuccefs : forthe enquiry was, ‘whether this 
could “be brought’about in nature... Others 
may affift in the extending the experiments to 
more kinds: ’tis certain the principles of ve- 
getation allow of it, 
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AT THE SAME TIME that I prepared thefe 
buds of the poplar juft named, with the 
parts of the entire branch, I took off fome 
others with only fo much of the wood as 
was fufficient to keep them entire ; not cut- 
ting the branch through, but only taking 
the buds from the fide of it with a {mall 
piece of the bark and wood. I fmoothed 
thefe parts, wiped them dry, covered them 
with the drefling, and planted them in pots, 
in the fame manner, and with the fame care 
as the others. They had all the fame advan- 
tages, but the fuccefs was not equal. Some 
of them made very good plants, but others 
failed: nor were the plants produced from 
thofe which fucceeded, nearly fo fine as thofe 
from the others. 7 

FRoM THIS OBSERVATION, I lay it down 
as arule, fo far as thefe experiments can. fup- 
port a general maxim, that when buds are to 
be planted, it is beft to allow them the whole 
thicknefs of the branch, however {mall the 
piece may be. 

I rarp. thefe pieces horizontally, with the 
bud uppermoft ; and the fuccefs was as I 
have mentioned: it may be worth trying 
what would be the effect with the pieces 
planted perpendicular or obliquely, to give 
the bud a different direction from what it had 
in my pieces. | 

Marcu 10, 1757, I took off fome heal- 
thy branches of the COMMON WILLOW and 
the WHITE WILLow: part of thefe I cut into 
lengths as the poplar, with one bud in the 
center of each piece ; and from the sar ou 

cut 









































RB, 

I cut out the buds with a piece of the wood 
to each. I wiped the wounded parts of both 
dry, covered them with the drefling, and 
planted them in the fame manner.as the pop- 
lar in all refpects. 

THE intent of this was to confirm the for- 
mer experiment by other inftances; and as 
the whole point was to try whether this power 
was or was not in nature, I again chofe fub- 
jects the moft likely to fucceed. 

THIs experiment anfwered exactly as the 
former: all the buds which had pieces of 
the entire branches grew; and moft of the 
others. It appeared plainly, that this power 
of producing trees and fhrubs from {hort 
pieces of their branches, in each of which 
there is a bud, is not repugnant to nature, 
nor limited to one kind: and this fhewed 
farther, that the obfervation made in the 
other inftance refpecting the manner of the 
operation is true, namely, that the way to 
fucceed beft, is not to cut the buds out of 
the branches, but to cut thro’ the branches, 
and allow each an entire piece, tho’ it be ever 
{fo fhort. 

THESE were the experiments I made in the 
laft Autumn, and the prefent Spring, in the 
propagation of trees by buds; and I invite and 
reque(t all Gardeners to join with me in pro- 
fecuting thefe trials upon {carce and otherwife 
valuable kinds. 

ALTuO’ this practice be new, it is founded 
in the moft plain manner on reafon and the 
nature of things. ‘There is no more wonder 
that a bud fhould produce an entire plant, 
B 2 than 
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than that a feed fhould grow. Each of thefe 
contains the rudiment of an entire plant of 
its kind, and there requires only a proper care 
in the culture to fet it to growing. We do 
not wonder that the little lumps upon the 
ftalks of the Dentaria, the White Saxifrage, 
or the Scarlet Lilly, {hould grow when put 
into the ground ; and there is the fame reafon 
that thefe buds thould, for they contain, in the 
very fame manner, the originals of future per- 
fect plants. 

We do not enough regard the uniformity 
of nature; and it is Chante our wonder rifes, 
But there is yet another inftance in the courfe 
of the Gardener’s profeflion, which agrees 
more exactly with the growth of the bud, 
than either the feed or the little lump upon 
the ftalk ; this is the common clafs of bul- 
bous roots. In all thefe what is called the 
bulb, is not a root, but a rudiment of a plant 
fivioiaded with a great many coats, or a 
thick fubftance, by way of defence from the 
injuries of the air. .The roots of the plant 
are thofe fibres which grow from its. bafe. 
The bulb is formed every year, and a new 
one always fucceeds that which had furnifhed 
the ftalk and flower of the preceding feafon. 
A bulb is. an embryo plant, covered with 
films, and flefhy matter, formed under ground 
upon the bafe of the root of a plant; a bud 
is an embryo fhrub or tree, covered with 
films. and {fcales, in the fame ma nner, and 
formed in the free air upon the branches of 
the fhrub. They are the very fame in their 
nature and conftruction ; and in the end they 
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are to ferve. We fee the bulb fhoot up a per- 
fect plant, without {urprize ; why then fhould 
we wonder that the bud will have the fame 
fuccefs ? Cuftom has made the one familiar to 
us; the other at prefent is new; there is no 
other difference. 

Notuinc could appear fo ftrange as -the 
producing plants from cuttings, when Lau- 
remberg firft propofed it to the world, yet 
what is now more familiar? The growth of 
cuttings is of the fame nature with this: which 
is here propofed ; and there 1s reafon to be- 
lieve, that the propagation by fingle buds will 
foon be as common: and probably with -pro- 
per care it will fucceed as well in all other 
trees and fhrubs which have buds of a proper 
kind, as in thofe here inftanced. Many trees 
and fhrubs are deftitute of buds entirely ; in- 
deed thofe from the hotter countries almoft 
without exception; and in others there are 
fome buds which are deftined to the produc- 
tion of fome one part of the tree alone, not of 
the whole : therefore they will not anfwer 
the purpofe. The Alaternus and the Olean- 
der, the common Syringa, and the Tamarifk, 
the Savin and the Senfitive Plant, are inftances, 
among many others, of trees and {fhrubs 
which have no buds at all, and therefore do 
not come within this courfe of propagation. 
The Alder has buds for leaves, which: contain 
no rudiments of flowers, and therefore perfect 
plants could not be produced from them. 
In the poplar there are diftinc&t buds for the 
flowers, and others for the leaves; therefore 
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if the flower. buds were taken, no fuccefs 
could be expected. The Hazel has its buds, 
containing leaves and female flowers: the Pine 
and Fir male flowers and leaves together: how 
thefe buds would fucceed, is a fubject of great 
curiofity, and is worthy trial: but in general, 
the bud of a tree contains the rudiment of the 
perfect tree, and therefore a perfect tree may 
be produced from it. 

Tus is the ufual condition of buds, and 
therefore in the generality of kinds, trees 
may be produced by this practice with great 
eafe, and in great abundance. ‘There is alfo, 
as I think, another very confiderable advan- 
tage from this method, though the limited 
number of experiments I have named, does 
not permit me to affirm it with all the cer- 
tainty of the other facts. This is, that the 
trees produced from buds will naturally be 
handfomer and more vigorous than thofe 
raifed any other way, except from feeds: for 
in layers there is a great interruption of 
the courfe of the juices; and in cuttings it 
is uncertain whence the principle of growth 
will begin to act, fo that nature is difturbed 
in her progrefs, and the juices receive a 
check in their current, either.of thofe ways ; 
the effet of which in nature, we fee plainly 
in the growth of the Pine-apple, and many 
fach inftances : whereas when the bud is 
planted, the fucceeding tree rifes ftrait from 
jts natural place, and there 1s no turn given 
to the juices, nor any check in the growing. 
From the time the rudiment begins to grow, 
it 
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it continues growing; and while it lies in 
the bud, it is as much at reft as the plant 
in the feed, till nature fets it to fhooting. 
Art does the fame in this procefs, and the 
effect is no way different; the tree grows 
juft as the fhoot would have grown on_ the’ 
branch. So many buds as there are on: a 
tree, fo many perfec trees of the fame kind 
may be produced, if the Gardener takes care 
of them; for each is a young tree, and no 
other. ; 

AT a certain diftance from the root, the 
rudiments of leaves, inftead of forming fe- 
parate leaves, like thofe below, coalefce in 
their origin, and form a cup; and at the 
fame time, and by the fame power, what- 
foever it is, (for ‘tis hidden from us in it- 
felf, tho vifible in the effects) the rind and 
pith of the ftalk, inftead of continuing the 
growth in that form for the farther increafe 
of the branch, break. out into broad thin 
coloured parts and thready fubftances, and 
form the reft of the parts of fructification : 
a flower is form’d, and feeds follow: that is, 
the plant ceafes to grow in heighth and 
length of branches, for nature has given in 
that refpect a certain law to all; and where 
its parts ceafe to extend themfelves in length, 
they terminate in the rudiment of a new plant, 
called a feed. 

Tuis is the courfe of natural vegetation. 
Now art taking its place, produces from 
the ground that fhoot, by planting the bud, 
which in the common courfe of things 
would have been fent from the ends of 
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the branches.” It would have produced 
flowers and feeds when it had grown to a 
very fmall length in that ftate, -becaufe’ ‘the 
heighth of the ftem, and the length of the 
branch whereon it grew, would have placed 
it at a due diftance from the root: but 
when it is removed from this’ fituation, and 
raifed by planting the bud immediately in 
the ground, inftead of forming’ only a fhort 
branch, it produces an entire tree, becaufe 
the rudiments of leaves will never coalefce 
into a cup, nor will the rind and pith form 
flowers and feed veffels until the allotted 
diftance from the root is once obtained. 

Linnzus, who adopts from LoefHing this 
doétrine of the ftate of buds, fays, He will 
give a great addition to the fcience, who 
fhall fay what it is that influences the extre- 
mities of the plant to burft out into flowers, 
and to form feeds. If I may offer my hum- 
ble opinion, it is this: Nature has allotted to 
every plant, as to every animal,. a certain 
srowth or ftature which it fhould not’ ex- 
ceed; and the caufe of difference in that 
ftature in various plants fhe placed in theit 
roots. | 

Every root, I imagine, has fo much 
power as is neceflary to carry up a plant to 
a certain heighth: then it ceafes; and there- 
fore there ends the immediate growth of 
the plant. When the branch can extend no 
farther, its parts all terminate; not  ab- 
ruptly, for that is -not the courfe of nature 
in any thing, but each part, according to 
its kind, terminates in fome one of the or- 
gans 
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eans of the flower, and the refult of all is a 
feed ; which being put into the ground will 
again grow and extend itfelf, becaufe it gets a 
new root. 

THE plant can grow no higher, becaufe its 
root can furnifh no more force for the afcent 
of fap ; but the termination of the parts is by 
a feed, that is a rudiment, which muft be put 
into the ground, and will then get new root, 
and therefore grow again. 

ArT, and the practices of the gardener, 
may interrupt and difturb nature in thefe 
operations, and produce vegetable montters ; 
but this appears to be her regular courfe ; 
and thus it is that a bud, which if it had 
opened on the tree, would have produced 
only a fhort flowering branch, will, like the 
feed when planted in the ground, grow ta 
the heighth of the original tree: for the power 
of the root it gives, is fufficient for that pur- 
pofe. | 
A RooT is required for this, becaufe only 
the power of that organ can extend and in- 
creafe the parts; but nothing more is wanting ; 
for roots, like the polypes and certain worms, 
have power even when cut,to pieces to re-pro= 
duce the feveral parts. 

From thefe confiderations may be under- 
ftood all that. appears wonderful in the pro- 
duction of plants from the bud, and confe- 
quently from their other parts: and we {hall 
fee that what appears to be production or 
propagation, from the parts in general, 1s 
the fame thing under another form: and 
that the raifing plants by cuttings, is another 
C way 
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way of operating by the bud, though not 
fo regularly. If this be proved, it is certain 
that the taking a bud itfelf will be preferable 
to the fetting it loaded with a part of a branch, 
The rudiment of a root will {trike more rea- 
dily, when the bud wherein it is contained 
is placed immediately in the ground ; and the 
courfe of the fap will be plainer, fhorter, 
and eafier, than when it is to run through a 
long though ufelefs branch. This is in fome 
degree reducing the Gardener's art to its 
principles ; and we fhall always fucceed: the 
better, the more perfectly thefe are under- 
{1600r? ” dife leg 

Ir it-be true, according to thefe remarks, 
that a bud is nearly of the nature.of a feed, 
there can be no doubt of its fucceeding the 
better, the nearer we bring its management 
to the feed culture. Indeed there isin nature 
fomething like an-inftance of it in the plant 
Biftort. This produces bulbs upon the ftalk, 
which are a kind of buds; and thefe ufually 
fall off, and take root; but fometimes they 
will fhoot upon the ftalk. In the firft cafe 
they produce perfect plants of the fame kind, 
but in the latter always poor, irregular, and 
imperfect ones. 


CHAP. OH. 
Of the drefing of cuttings with this cement. 


H AVING feen the good effect of this 
™ dreffing upon the wounded part of thefe 
pieces of branches ; that it certainly prevented 
their 
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their rotting in the ground, and by that means 
gave nature time to operate in the upper part 
of the branch; I refolved to try its effect 
upon fome cuttings of. thofe tender exotics 
which are found commonly to fail. It ap- 
peared to me, that the only caufe of this was 
the rotting of the lower part of the cutting ; 
and confequently, that if this drefling could 
prevent that, it would fecure the growth of 
the fhoot. 

Mr. Miter, in his Gardener’s Dittio- 
nary, fays, ‘* Some have aflerted the coffee- 
<< tree would grow from cuttings ; but that 
<< in all the different trials he had made, he 
«© never could obtain one plant that way.” 
Nobody will doubt this author’s experience, or 
that he knew how to manage his cuttings per- 
fe@tly well: for this reafon I fixed upon the 
coffee-tree for the kind I fhould firft try in my 
new way. 

NovemMBER the third, 1757, I took off 
fome cuttings of the coffee-tree in the ufual 
way; I wiped the wounded part very dry, 
and dreffed it with fome of the cement juft 
melted fo as to run. I planted thefe cut- 
tings in pots in the common way, and fet the 
pots up to the rim in the bark bed in the 
{tove. 

As this was a point of importance, as well 

as curiofity, I did not think it juft to rifk the 
whole upon one trial ; therefore, 

Novemeer the 28th, I took off fome more 
cuttings from a coffee-tree, drefled them with 
the fame care, and planted them in the fame 

manner 














( 20 ) 
manner in pots, plunging them into the bark 
bed in the ftove. 

APRIL 20, I examined thefe cuttings, and 
found they were in a very healthy condition. 

May 16, I again examined them, and they 
had fhot fix inches in heighth, and had got 
very good roots. 

On the 12th of DEcEMBER I took off fome 
flips of the coffee-tree, wiped the wounded 
part, and dreffed them with cement. I 
planted thefe in the fame manner as the cut- 
tings, and gave them the fame care; they 
fucceeded as well, but not at all better than 
the cuttings. They all furnifhed very good 
and healthy plants. 

From thefe experiments it appears, that 
thofe tender and precious fhrubs and trees, 
which will not grow in the common way 
from cuttings, may be. brought to fucceed 
in this manner: and this is a very confider- 
able ufe of the dreffing here defcribed. It 
is a nice and difficult article to hit the right 
ingredients and juft proportions: many have 
failed in various operations, who ufed fuch 
mixtures as were ill made up; but ours 
will certainly anfwer this and the former pur- 
pofes, as well as many others, to be named 
hereafter. 

TuaT this effect of the drefling upon the 
cuttings of tender plants, might be confirmed 
or refuted by more inftances, 

ApriL 17, I took off fome cuttings of tr 
orange and lemon trees in the common me- 
thod ufed in cuttings: I wiped the raw ends 
very dry, and drefied them with the cement. 

I planted 
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I planted thefe in pots, and plunged them in 
the bark bed in+the ftove. 

May 28, I examined them, and found 
they had began to fhoot. 

June 20, they had fhot three or four 
inches, and got very good roots. 

APRIL 6, to confirm this practice by ano- 
ther inftance, I took off fome cuttings of the 
DousLe OLEANDER: I wiped the wounded 
parts, covered them carefully with the dref- 
fing, planted them in pots, and plunged them 
in the bark bed in the ftove. 

May 29, I examined thefe: they had all 
done very well; every cutting had fhot fix 
inches, and they had all got very good roots. 

APRIL 12, 1758, I took off fome cuttings 
of the coffee-tree, wiped the raw part dry, and 
covered it carefully with the dreffing; I then 
planted them in pots, and plunged them in 
the bark bed in the ftove. 

May 30, I examined the pots; I found 
every one of the cuttings had formed a good 
and thriving plant: they had fhot fix inches in 
length, and had got good roots. 

THESE experiments fhew, that the dref- 
fing agrees equally well with the genera- 
lity of plants, preferving the lower part from 
decay, and by that means giving nature an 
uninterrupted courfe for the nourifhment of 
the fhoot above, and time to fend out roots 
from the part below in the fame manner; 
for when nourifhment is received, and the 
vegetable principle is unimpaired, the fheot- 
ing of roots from the part below the furface, 
1s 
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is as natural as the fending out of branches 
from above. | 

Ir is plain this ufe of the dreffing may be 
of great benefit, fince it will caufe many plants 
to fucceed by cuttings, which would not 
otherwife do that way at all ; and will make 
others fucceed freely and generally, which 
without this affifttance would anfwer but fel- 
dom, and at the beft but poorly. The pre- 
venting the decay of the bottom of the cut- 
ting is the great article; for when that rots it 
deftroys the whole. The decay of this is like 
a mortification in animal bodies, as foon as it 
has feized the part, it {preads and infects, and 
deftroys all. 

Tuis decay in cuttings is occafioned by 
the moifture of the ground which affects the 
raw parts; but if that be guarded from the 
mifchief,- nature does all the reft. The 
Gardener need only prevent the decay of the 
cutting, the growth will follow without his 
affiftance. 

Bur though the effect of the drefling for 
this purpofe is general, it is not univerfal > 
though it will anfwer with moft plants, it 
will not do with all. This I have found by 
the like experiments, and it becomes me to 
acknowledge it: phyficians have done the 
world as much fervice by giving accounts 
of difeafes wherein remedies failed, as of 
thofe in which they fucceeded; and I would 
not ferve this caufe, even by filence, where it 
failed. | 

APRIL 19, I tried it on the fenfitive 
plant. I took off fome cuttings with great 
caution, 

















( 23.) 
caution, being fenfible how difficult it would 
be to make them fucceed : the pots were 
ready with excellent mould, and the dreffling 
on the fire ; I wiped the raw ends dry, co- 
vered them carefully with the cement, and 
planting them with all pofflible care, plunged 
the pots into the bark bed in the ftove.. They 
all died. 

WILLING to make another trial, that I 
might be fure wherein this method failed, as 
well as where it fucceeded, on the 28th of 
May I dreffed another parcel of cuttings of 
the fenfitive plant in the fame manner, uling, 
if poflible, more caution than at firft, that they 
might have every poflible advantage. JuLy 
29, I examined the pots, and thefe were alfo 
all entirely dead. 

In experiments on raifing the fenfitive plant 
by cuttings therefore, this method fails; but 
it is the only plant on which I have hitherto 
found it ineffectual. 

Ir is plain therefore, that the ufe of this 
method will be extremely beneficial, not only 
for the raifing plants from buds, but. alfo 
from cuttings. That ftrange writer, Agricola, 
who firft propofed this kind of propagation, 
has difgraced his work by many falfhoods ; 
and for that reafon, what was true and ufeful 
in it, was long neglected ; neither had he 
the fecret of a good cement, nor the great 
advantage of ftoves: fo that while, on the 
one hand, he has ventured to aflert much 
more than is true, on the other he had not 
opportunities of knowing all that could be 
done by it. 


THAT 
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Tuar author has afferted that trees may 
be produced from leaves. He fays, the ten- 
der part between the ribs decays, and the 
fibres grow up into branches: he has even 
given relations and ficures of orange and lemon 
trees, and many others, which he fays he 
raifed in this manner. ‘Though there was lit- 
tle probability of truth. in thefe accounts, yet 
being upon the fubject, I refolved to give this 
alfo a fair trial, ufing on fome leaves of each 
kind the cement he directs, and on others my 
own. The refult will-be found in the follow- 
ing chapter. 


CH’ Ar Ps Siy. 
EXPERIMENTS on LEAVES. 


OvEMBER 3, 1757, I picked four dozen 
“healthy leaves of the common laurel: I 
took them carefully from the tree, with no 
buds joining to them: I {moothed the end - 
when they were pulled off with a fharp knife, 
wiped it dry, covered it with the dreffing ; 
and thus preparing them ail, I planted them 
in four middle-fized garden-pots, one dozen 
in each. Two of thefe were expofed to the 
air, the one under a fouth wall, the other 
without that fhelter, and both fet up to the 
rim in mould; a third I fet in the green 
houfe, and the fourth pot I plunged in the 
bark bed in the ftove. This laft place was 
chofen to promote the fhooting of the fibres, 
nothing having fo great power for that pur- 


pote. 
THAT 
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TuatT the determination of this point 
might not reft upon one fet of experiments 
made at only one feafon, Aprit 12, 1758, 
I took off two dozen more leaves of laurel, 
with the fame precaution: I drefled them in 
the fame manner, and planted them in a fhady 
border. 

May 29, 1758, I took off a third parcel of 
laurel leaves, and drefling them as the others, 
planted them alfo in a fhady border. 

Ar the fame time I examined thofe of the 
NovemsBer planting, and found them all dead 
in all fituations. 

ApRIL 19, I took off fome healthy leaves 
of orange and lemon trees ; cut the raw ends 
fmooth, wiped them dry, covered them with 
the cement, and planted them with all pofii- 
ble care in pots of good mould, and plunged 
them in the bark bed in the ftove. 

From time to time I gave thefe all poffible 
advantages for promoting their growth. 

May 29, I examined them; they were 

all dead, without any attempt to fhoot out 
fibres. - 
May 30, I feletted another parcel, pre- 
pared and planted them with the fame care, 
and gave them all the poffible advantages for 
growth. 

Jury 29, I examined them, and found 
them all dead; no one having made any at- 
‘tempt to fhoot out any fibres. 

Tuat this might not reft upon one f{pecies 
in the ftove, I determined to try alfo the cof- 
fes-tree, 
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Aprit 27, I took off fome very fine and 
freth leaves from a healthy coffee-tree, fmooth- 
ed the raw ends, covered them with cement, 
and planted them in pots. I fet thefe in the 
bark bed in the ftove, gave them all the fame 
advantages with the others, and on fearching 
them, May 30, I found them all dead. 

DurinG the courfe of this experiment, on 
the 16th of May, I took off another parcel of 
the coffee-leaves, drefied them with the fame 
care, and planted them in the fame manner. 

June 27, I examined them, and found 
them all dead. 

Aut this time the laurel-leaves of the feve- 
ral Spring plantations remained in the ground; 
and I beftowed on them the common care, 
being determined to omit nothing that might 
give fair play to the experiment; nor to take 
up any leaf till it fhould be evidently dead. 

Aucust 26, 1758, I examined carefully 
thofe leaves which had been planted in Aprit, 
May, and June, removing the mould a little 
from them. It is certain fome of them have 
fhot a. few fibres from the lower part of the 
foot-ftalk. What will be the refult, is im- 
poflible to fay ; the profpect of fuccefs is very 
little; but the queftion is not fully decided. 


nd 


Since this I have found by trials at Bayfwater that Lady- 
Jmock will grow from the leaf, and there are fome others. 
J. Hix. 


CHAP. 
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Sg ig Hats va ay tl 
Of PropacaTion of Trees by parts of the 
RLoors. 


ROM the fuccefs of the method of propa- 

gation by fmall pieces of the branches of 
trees, it is natural to conceive that fmaller or 
larger pieces of the roots will anfwer the pur- 
pofe ; and the fame author who has treated of 
the laft experiment, mixing truth with falfe- 
hood, has named alfo this. 

Reason is very fairly on the fide of the 
experiment. We fee that roots, wherever 
they reach the furface’ of the ground, fhoot 
up into young trees; and we find, by ma- 
nifold experience and obfervation, that the 
difference between roots and branches, is 
little more in nature, than that the one are 
buried under ground, the other kept above 
it. This new method of propagation de- 
pends upon one principle, namely, that the 
rudiments of new plants are lodged in all 
parts of the old, and are ready to grow 
from them to perfection, whenever they 
have proper advantages. Therefore it fhould 
appear to reafon, that if a piece of a root 
can be kept from decaying inthe cart, it 
will produce one or more new plants. This 
I propofed to try by the following experi- 
-ment: 

NoveMBER 3, 1757, I raifed carefully by 
opening the ground, a large horizontal root 
of the WinLow-LEAVED BuckTHoRN. I 
D 2 trimmed 
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trimmed off all the fide fhoots; and cutting 
the two ends {mooth, wiped them perfectly 
dry, and covered them with the dreffing all 
over the raw parts; not only the two ends, 
but the feveral places alfo from whence I had 
cut the fide fhoots and large fibres. TI opened 
a trench in a bed in the nurfery long enough 
to receive the whole piece, and laid it in hori- 
zontally, and covered it an inch deep with 
mould, not raifing a ridge over it, but keeping 
the place on a level with the reft of the bed. 

APRIL 12, I examined this ground, and 
found a great many fhoots rifing up at dif- 
ferent diftances from the whole length of the 
root. 

APRIL 30, many of the fhoots have got 
fix inches high, and all appear very vigor- 
ous. 

May 20, feveral of the fhoots are a foot 
long, and promife to make very ftrong and 
fine plants. 

June 27, I took up the entire root, and cut 
it into as many pieces as there were good 
fhoots: thus every young plant had a piece of 
the large root for its bafe, and a multitude of 
{mall fibres newly thot. 

I wipep the two raw ends of every piece, 
covered them carefully with the dreffing, 
and juft trimmed the extremities of the new 
fibres. 

I planted them in a fhady border in the 
nurfery, and occafionally watered them. I 
have fo many fine plants. Thefe feemed in 
danger at the firft removal, and I believe it 
would 
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would be better hereafter, when plants are thus 
raifed, to let them ftand till the next Spring 
before they are moved. 

To try whether the roots of trees would 
not produce new fhoots as well when cut to 
pieces, as in the entire length, 

NoveMBER 2 etre fithe day with the firft 
experiment, I took up another root of the 
fame fhrub, and cut it into pieces of-two or 
three inches in length; I fmoothed the raw 
ends of each piece, took off the fide fhoots, 
and covered the two raw ends, and all the 
fmall wounds made by taking off the fibres, 
with the dreffing. I planted them, at the 
fame time, with the entire root in the nurfery, 
and gave them the fame care. The fuccefs 
was the fame. 

June the 28th, they had all fhot up one 
or more new plants. I took them up, took 
off all but the beft fhoot, and planted them 
in the nurfery, where they are now growing. 
That this experiment might not reft upon 
ene trial, or feem appropriated only to one 
plant ; on the fame day, NoveMBER 3, 1757, 
I took up two roots of a Virginian Acacia, 
which was in good health, ina could {pare 
them without danger. One of thefe I dreffed 
entire, the other I cut into pieces of two or 
three inches long; and covering all the wounds 

with the cement, I planted them in the fame 
“manner as the others, in an open part of the 
nurfery, laying them lengthwife in‘a‘fhallow 
trench, and covering them an inch with 
mould. 


In 
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in frofty weather I threw a little peas-baulm 
over the ground. 

APRIL 24, I examined the ground, and 
found young plants rifing from almoft all the 
{mall pieces of the root, and a great many 
from the entire one. . 

May 20, I had from thefe roots a great 
many fine plants of a foot or more in height. 

June 27, I took up the large root, and 
cut it into as many pieces as there were good 
plants; I wiped thefe dry at the ends, and co- 
vering them with cement, planted them out 
in the nurfery. They fucceed very well; but 
required care at firft. It will be beft to let 
thefe plants all ftand till the next Spring be- 
fore they are removed. 

To try whether the root would fucceed beft 
naked, or with the fibres about it, the fame 
_day, NoveMBER 3, 1757, I planted a root of 
the Sallow thorn, and another of the Virginian 
Acacia with their fibres. Thefe are no hin- 
drance, and they appear to me to be an ad- 
vantage. ‘The great point is fecuring the root 
from decaying at the two wounded ends ; for 
if that be prevented perfectly, nature will do 
all the reft. 

Tue prefling down the mould about the 
soot when firft planted, is a very neceflary 
caution ; and in the courfe of the experiment, 
the place muft be kept moift with due water- 
ings. According to the more or lefs hardy 
nature of the fhrub the root will require more 
or le{s fhelter and defence in winter; and with 
this management there is no doubt of perfect _ 
fuccefs, 

At 
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ArT the fame time that I made thefe experi- 
ments on the roots of European and American 
ornamental fhrubs, I was determined to try it 
alfo on fruit trees. 

NovEMBER 3, 1757, I took up two long 
pieces of the fpreading roots of an apple- 
tree, beginning at fome diftance from the 
{tem ; and opening the ground all along, 
that I might get up the extreme part of the 
roots, with their fmall divifions. One of thefe 
I cut into lengths, and the other I left entire, 
not cutting off the fide fhoots or fibres 
from either. JI fmoothed the wounded ends 
with a fharp knife, and covered them per- 
fectly with the drefling or cement juft made 
warm. 

I opened a trench in a bed of the nurfery, 
and laid them in, covering them an inch over 
the upper part, with mould prefied well down 
in-every part about them. I allowed thefe 
the fame care as in the former inftances, and 
they fucceeded as well. 

APRIL 7, 1758, I examined the ground ; 
feveral young plants appeared both from the 
entire roots and the pieces. 

May 20, 1758, many of the new plants 
had fhot a foot high, and were very vigorous 
and promifing. 

Jury 27, Itook up the entire root, cut it 
into. as many pieces as there were good plants; 
and wiping their raw ends dry, covered them 
with cement, and planted them out in, the 
nurfery. 

THEY prove very good plants. 
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Tue pieces of the root planted at the fame 
time fucceeded alfo very well; and: having 
been tranfplanted into the nurfery, are now 
good plants. 

AT the fame time, NovEMBER 3, 1757, I 
took up two handfome pieces of the root of a 
pear-tree, and managed them in the fame 
manner- exactly as clnote of the apple-tree. in 
the former inftance. ‘They were planted in 
the fame manner, and had the fame fuccefs. 
That which had been laid in the ground en- 
tire, I cut in JuLY into as many pieces as 
there wer¢ good plants upon it, and the others 
I trimmed 56 all fhoots but one to each. ..The 
wounded parts I wiped dry, and covered with 
cement, and planting them in the nurfery with 
the common care, they are all now thriving 
plants. 

THAT this experiment, which may be ufe- 
ful to Nurferymen, and all who defire to raife 
a great number of plants, might not reft upon 
fo few kinds, I extended it at the fame time 
to feveral other trees and fhrubs. 

NoveMBER 4, 1757, I cut off fome roots 
of the Elm, the Oak, the Cherry, the Plumb- 
tree, the common White-thorn, and the Pla- 
tanus:-fome of thefe I planted in the whole 
lengths, and others in each kind I. cut into 
fh cet pieces, covering with cement the wounded 
parts, and planting “them in the fame manner 
as thofe before mentioned, and the fuccefs was 
-alfo the’ fame. 

APRIL 30, I examined the sround, and 
found the ey had all fent up vigorous fhoots. 
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May 26, moft of them had fhot a foot or 
more in length, and were very promiling. 
ThefeI treated in the fame manner as the pre- 
ceding; and as many of them as I chofe to 
preferve, are now fine plants. 

I am of opinion, however, in regard of 
thefe. as well as the others, that if they had 
been fuffered to remain till the next Spring be- 
fore they were removed, they would have done 
better, and with lefs trouble. 


i H A P; Vij 
Of PRopAGATION by /Jarge BRANCHES. 


HE fame kind of reafoning, which led 

us to believe that the roots, or pieces 
of roots, would raife young plants, being 
very naturally extended to the branches, I 
was determined to try what would be the 
fuccefs upon experience. The difference be- 
tween roots and branches being very little, 
the fame method may be ufed for one as for 
the other. 

NovEMBER 12, 1757, I took off a branch 
of an apple-tree, and rubbed away fo many of 
the buds, as to leave them only at three 
inches diftance, or thereabout, and as much as 
could be all on one fide of the branch. I 
{moothed the end, wiped it dry, and covered 
it with the cement, as alfo the places where 
the buds had been rubbed off. Thus pre- 
pared, I laid the branch in a trench opened 
in the nurfery, in a bed of good mould, and 
covered it an inch, prefling ‘the mould very 

well about it. 
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57, 1 examined the ground, 
and found a great many very fine plants com- 
ing up. 

May 26, they had fhot fix or eight inches, 
and got good roots. 

JuNeE 12, the plants being all very vigorous, 
I took up the branch, cut it into as many 
length as there were plants, covered both ends 
with cement, and planted thefe in a fhady bed 
in the nurfery. 

June 30, I examined the plants, by remov- 
ing a little of the mould, and found they had 
sot frefh root. They fucceed very well; but 
probably would have done yet better, if left in 
the ground with the entire branch till the fuc- 
ceeding {pring. | 

Art the fame time that I began thefe laft 
experiments on the Apple-tree, I tried alfo the 
Pear. 

NovEMBER 12, 1757, I cut off a hand- 
fome braitch of a Pear-tree, rubbed off a part 
of the buds, and {moothing the wounded end 
with a fharp knife, I covered it with the ce- 
ment, as alfo the places where the buds were 
rubbed off. I planted this in the fame manner 
as the other, and with the fame fuccels, 

June 12, I took up the branch, cut it into 
as many lengths as there were good fhoots, 
and planted them out in the nurfery, cement- 
ing firft the two wounded ends. They are all 
now living, and are thriving plants. 

To extend this experiment to other kinds of . 
fhrubs and trees, I made choice of the Sallow 
Thorn, Elm, and the Virginian Acacia. The 

refult 
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refult was different, and I {hall give it fepa- 
rately. 

NovEeMBER 9, 1757, I cut off a branch of 
the Sallow Thorn, or Sea Buckthorn, rubbed 
off a part of the buds, {moothed the wounded 
end with a {harp knife, and covered that part, 
and the places where the buds had been, with 
melted cement, I planted this in a trench in 
the nurfery, in a bed of good mould, as the 
others. 

APRIL 7, feveral very good plants appeared. 

May 20, I cut the branch into feveral 
pieces, each having a good fhoot ; and cover- 
ing the two wounded ends with cement, plant- 
ed them in another bed. They are all now 
good and healthy plants. 

APRIL 20, 1758, I cut off in the fame 
manner fome branches of an elm-tree, and 
planted them with the fame caution ina fhady 
border of the nurfery. 

June 29,1 examined the ground: they had 
all taken root, and there w sa a great many 
good fhoots from them. 

NoveMBER 15, 1757, I cut off a, good 
branch of the Virginian Acacia, {m épted off 
the wounded end, wiped it very dry, and co- 
vered it with niblted cement. I planted this 
in the fame manner, and with the fame care 
as the other, covering the ground in frofts 
with peas-haum, and removing tt when milder. 

APRIL 30, I examined the ground; no- 
thing was feen coming up; but.on removing 
a little of the mould, the branch appeared to 
be alive. 
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June 2, I examined it again: the branch 
was quite dead, and there had been no appear- 
ance of any fhoot from it. 

Tuts method by the branches of trees, is 
but a different way of raifing by the bud, but 
we fee it is not univerfal; though it will fuc- 
ceed with the far greater part of plants. The 
Gardener may underftand by this, that when 
he would try a new method of any kind what- 
foever, he fhould not limit his experiments to 
one fort of plants, nor be difcouraged at their 
failing in one fpecies. It is plain, that the 
fame method may be fuccefsful in one inftance 
which fails in others. 

As to the branches and pieces of branches 
laid horizontally in the ground, they will thus 
produce he ints of a good kind; fo will at any 
time pieces of them, cut to a proper length, 
feenked from rotting in the wounded parts, 
and placed in an erect pofition. 

Fr Paton 6, 1758, I cut off fome fhoots 
of an Apple-tree a foot long, and took a piece 
of the old wood with them, I fmoothed the 
raw see covered them with cement, and 

planted t hem in a bed in the nurfery, at fix 
inches diftance, leaving only an inch of the 
haat above the ground. I gave them the 
common advantages of new planted things, 
and watered the bed at times. 

May 27, I examined thefe; they had all 
fucceeded perfectly well; they had taken good 
root, and fhot about fix inches in height. 

Marcu 7, 1758, I repeated the experi- 
ment upon fome fhoots of the Pear-tree. I 
cut thefe off, in the fame manner, at about a 
foot 
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foot long, and took a piece of the old wood 
with each. I {moothed the ends, covered 
them with the cement, and planted them in 
the fame manner in a bed in the nurfery. 

May 26, I examined them ; they had all 
{hot about fix inches in length, and had got 
very good roots. They are now fo many very 
fine plants. 

Tuat this experiment might not be limited 
to the fruit kinds, I chofe the common Elm 
for another inftance. 

Fepruary 6, 1758, I cut fome fhoots of 
the Elm in the ihe manner, with a piece of 
the old wood to each: I fmoothed the raw 
ends, and covered them with cement, and 
planted them exactly as the others, in a bed 
in the nurfery. 

May 27, I examined the ground, and 
found they had all thot five or fix inches in 
height, and were {tout and flourifhing plants, 
having all good roots. 

Tuis tends to confirm the general doctrine 
upon which thefe experiments were all eftab- 
lifhed ;- which is, that any part of a tree 
which can be preferved from rotting when in 
the ground, will fend up a new plant of the 
fame kind; and that the danger of decay 1s 
not in any of the parts covered with the bark, 
but only in thofe which have been new 
wounded. It appears that the cement or dref- 
fing here directed, will preferve thofe parts ; 
and therefore that by i its means trees and {hrubs 
may be produced from all their parts. 

I sare clofe this little work by a method 
not altogether of the fame kind with thefe ; 
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but as it will fucceed in feveral cafes, where 


the common way fails, it may not be unwor- 
thy of the notice of Gardeners. 


CHAP. VIL 
A Way of raifing TRexEs from the Root. 
A les raife a new plant from the root of thofe 


kinds which will not take as layers, or’ 
grow from cuttings, I ufe this method: I lay 
open the earth over one of the roots of a thriv- 
ing tree, of half an inch diameter, or more, 
according to the nature and growth of the 
tree: in {mall and tender trees, fmaller roots 
will do. I raife this out of the ground, cut- 
ting it two-thirds through, and trim off all the 
fide fibres for about fix or eight inches of the 
root: then I drefs all the wounded parts with 
the cement juft warmed, and keep the wound- 
ed part of the root for about five inches length 
out of the ground, fupporting it by a forked 
flick. 

Tuus it has the advantage of its own fibres, 
and of the general vegetation and growth of 
the tree, all the time that it is thus kept up 
above the ground. It has been faid before, 
that the branches and roots of trees differ in 
nature no other way, than as the one are un- 
der ground, and the other in the open air ; 
and therefore this part of a root being raifed 
into the air, what grows from it will be of the 
nature of a branch or fhoot, not of a root. 
The Spring is the beft feafon for doing this; 
and if due care be ufed, it will always fucceed. 
There 
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There will be young fhoots produced from the 
part that isin the air. Thefe fhould ftand till 
the next Spring to be well eftablifhed, and 
they may then be cut off, and will readily and 
certainly fucceed. 

J HAVE raifed in this manner plants of the 
Double Oleander, the Cotton-tree, and of fe- 
veral other kinds, the moft difficult to be raifed: 
by the ufual methods of culture. 

Tuus have I laid down what experience 
has {hewn me, upon frequent and repeated 
trials, relating to the methods propofed by 
others, and ufed in my own practice, for 
raifine valuable trees in abundance, and in 
an expeditious method; and I hope my bro- 
ther Gardeners will find the advantage. They 
ma ay inde ed do much more; for though the 

experiments I have made amount to feveral 
hundreds, yet they have been limited to only 
a few fpecies out of that almoft infinite va- 
riety nature has thrown before us. Thefe ex 

periments ah s oe repeated, in Hee 
kinds, and 1 nes may be made upon the 
{ame eat pais alfo the few I have 
made unfuccefsfully, may, in the hands of 
fome others, be crowned with fuccefs; for 
nature is very various; the event of ex 

periments frequently depends upon little cir- 
cumftances in particular cafes which are not 
feen; and which, though they have pre vent- 
ed it in one place, may not occur in ano- 
ther. Even the Senfitive plant may, perhaps, 
rife from cemented cuttings under fome other 


hand, 
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FINALLY, the great queftion relating to the 
growth by leaves, is not yet decided. I fhall 
with care obferve, and mark again thofe 
which at the publication of this little work 
feem to give tokens of life, and fhew fome 
root. I fhall alfo repeat the experiments on 
various other leaves, and hope others will join 
me in thefe trials. The thing feems ftrange; 
but who can fay, what is, or what is not, in 


the power of Nature ! 
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The Practice of GARDENING 
explained. 





INTRODUCTION. 


OOKS of GarRDENING are tedious ; 

and difficult to be underftood: and the 

beft of them are very expenfive. They are be- 

yond the reach of manya working gardener who 

wifhes to improve himéfelf; nor is it worth a gen= 

tleman’s while, who raifes a few flowers for his 

amufement, to purchafe them: neither would it 

an{wer either his purpofe, or the others, if they 
did. 

THESE writers in general are obfcure; for two 
reafons : they do not chufe to reveal the true fe- 
crets of their art; for they are not willing to 
make every body a gardener, tho’ that is the 
pretence of their writing ; and even where they 
are willing to be more candid, they exprefs them- 
felves in fuch a manner that a common reader 
cannot underftand them. They talk to thofe 
who want to learn the bufinefs, as if they had 
already underftood it; and therefore they are 
ufelefs. 

Tuts is the reafon why the practice of garden- 
ing fucceeds fo poorly, while it is pretended to 
be explained to every one: and for this reafon 
the prefent fhort account is. publifhed: which 
contains the whole without referve; and is fo 
plain that any body may underftand it. 

A 2 CHAP. 
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QHA Po kk 
The Divifion of a PLEASURE-GARDEN, 


* GENTLEMAN who hasa pleafure-garden, 
fhould confider it under four articles. He 
js to have; 1+ Hardy plants; and 2. Flowering 
fhrubs ; both which ftand all the year in the bor- 
ders: 3. Tendér-annuals ; which areto be raifed 
in hot-beds, and brought into the common bor- 
ders during furimer;-and, 4. Choice flowers, 
which are produced in feed-beds with great care, 
and afterwards planted in particular beds, 

Or the firft fort, or hardy plants, that ftand 
the winter, are Campanilas, French honeyfuckles, 
Hollybocks, Columbines, Sweet - williams, Wall- 
powers, and the like. Thefe are to be raifed 
from feed in a nurfery, and brought into the gar- 
den the feafon before they are to Hower. | 

Or the fecond kind, or thrubs, ate Rofes, Ho- 

neyfuckles, Lilac’s, or the like, which are to be 
raifed from layers or cuttings, or from fuckers, 
in the fame nurfery with the hardy plants. 
_. Or the. third kind, or Tender-annuals, are 
French and African Marygolds, Balfams, Globe 
‘Amaraiths, and China-ajters, 'Thefe are to be 
removed from one Hot-bed to another ; till the 
feafon_ growing warm, and they gathering 
frength, they are at, length planted i the bor- 
ders; and thrive as if they Had been raifed there 
from the firit. 

Or the fourth kind, or choice flowers, are 
Auriculas s, Carnations, Tulips, Anemones, Ra- 
nuculus’s, and the like. “Thefe are all perennial-; 
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dnd to have-them in: perfection, they riuft be 
raifed from feed in a nurfery, and in due time 
brotight into the garden. 

Unpber thefe four heads may be comprehend- 
éd the whole practice of common gardening ; and 
as each clafs of thefe has a particular courfe of cul- 
ture, the bufinefe may accordingly be divided into 
four kinds: 1. The raifing tender annuals on 
hot-bedsin {pring. 2. The raifing hardy bien- 
nials or perennials in the nurfery in the open 
ground. 3: The management of choice and cu- 
rious flowers: which differs no way from thé 
former, but in that it requires more ‘time and 
care: and, 4. The propagating trees and fhrubs, 
by cuttings, layers, or fuckers. He that knows 
how to do thefe four things, is qualified to take 
cate of any common garden ; and when he right- 
ly underftands the culture of one plant of either 
clafs, he will know how to manage them all. 

Any plant in the world is reducible to one or 
other of thefe four kinds ; and therefore all gar- 
dening may be comprifed within this moderate 
compafs. ‘Thofe who have extended it to large 
volumes, have delivered feparately the culture of 
every fpecies : but this is only repeating, many 
times over, the very fame directions, 


CHA: Pard 
Cs the Difpofition of a GARDEN. 


BE FORE the care of raifing plants, there na- 

turally comes the provifion of a foil for them 
to grow in.. The garden muft have good mould, 
| and 
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and the proper conveniencies, elfe no art can give 
it beauty. 

Ir the borders be poor, bring in fome old well 
rotted dung, mixed with fome rich and frefh pa- 
fture mould, and a good quantity of that rotten 
earth which ts found under old ftacks of faggots. 
Thefe fhould be well worked together, and then 
dug into. the ground, in fuch quantity as may 
appear neceffary : more when it is poorer, and 
lefs when it is fomething better. 

Ler the ground be open to the fouth, fouth- 
eaft and fouth-weft, but well fheltered againft 
the north and north-eaft. If former ill manage- 
ment has fuffered trees or walls to thofe quarters 
where it fhould be open, let, them be lopped, 
taken down or removed; and if there wants 
fhelter on the other fides, let it be given by a 
plantation of foreft trees, or by walls. 

Tuts ground will feed and defend the choiceft 
plants which bear the open air in our climate. 
The next requifite is. water. Ponds muft be 
funk in proper Places, and thefe fhould be fhal- 
low and. clayed.at the bottom. If nature has 
given fuch, it is very fortunate; if not, they 
muft be made. Any water will do that has {tood 
fome time in fuch places; even pump-water it- 
felf: for it foftens with the air and fun. Ina 
ground of fome extent, there fhould be two or 
three of thefe ; becaufe. the. labour of carrying 
water ‘to a diftance is very great, and when gar- 
deners neglect it, the plants never thrive. 

Atv that is required farther, isa nurfery, and 
a place for hot-beds. A piece of ground about 
an 
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an eighth part as big as the garden, will ferve for 
a nurfery; and one but half as big as that, will 
be fufficient for the other purpofe. 

The nurfery fhould lie to the fouth-eaft, and 
be well fheltered from the cold quarters. It fhould 
be hid from the garden, becaufe there is no 
beauty in it; and there fhould be a little of the - 
fame enriching ingredients allowed to the mould 
in this place, that are ufed for the borders in the 
garden. It muft not be fo much; becaufe the 
plants will thrive better for being removed into 
a fomewhat richer foil: but yet there fhould be 
fome. It is a cuftom to let the nurfery have a 
very poor ground, but that is wrong ; as extremes 
commonly are. Mr. North of Lambeth has a 
nurfery where'the foil is very rich; and upon 
enquiry I find no plants fiicceed better than thofe 
which have been brought out of his ground. On 
talking with that experienced nurferyman, he 
gave me the following reafons: ‘That it the feeds 
be fown in a poor foil, the firft fhoot will be 
weak ; and when they come to be removed out 
of the feed-bed into a nurfery-bed, they are 
hardly able to get over the check of it: whereas 
if they are firft raifed in tolerably good ground, 
the original fhoot is {trong, and the power of 
vegetation foon gets over the check of that and 
the other removals. This is agreeable to rea- 
fon, and he found it true in many years practice: 
fo alfo have J. In fhort, fuch as the firft fhoot is, 
fuch the tree or plant will be; and the old prac- 
tice of keeping a nurfery poor, is wrong. But 
moderation muft be the rule; and though the 
mould 
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mould -of- this {pot Eotlaihe good, it muft.not 
be equally rich with that. of the garden. 

THE afpect determines where the nurfery muit 
be placed ; but the fpot for the hot-beds muft 
be chofen according to convenience. It fhould 
be a warm corner of the ground, near the bor- 
ders, though hid from. fight; and it muft be 
alfo near the ftable, or the place from whence 
the dung 1s tobe brought. ‘The clofer it 1s to 
the borders, the eafier it will be to remove the 
plants with good balls. of earth to their roots.; 
and they. will always take the fooner, the better 
the old earth is preferved about them, 

THERE is no piece of ground fo fmall, but 
this divifion may be: put in practice: and fetting 
out right, all the reft will be eafy. 

THE ground being prepared, we may proceed 
to the four methods of culture by which the 
plants are to be raifed. 


SEC, F.4, O Dold 
The Hov-Bep Culture. 


HE flowers we raife for the latter end of 

fummer and autumn, are moftly natives of 
warmer climates, and their roots perifh in win- 
ter. They are to be produced every year from 
feed; and as our early weather is too cold for 
them, we are obliged'to raife them with the af- 
fiftance of heat and fhelter early in the {pring ; 
that they may be forward in the beginning of 
fummer, fo as to flower’ in autunin: and after 
having decorated our garden for the two lateft 
months, may ripen their feeds before the froft 
nips their roots. ‘This is the reafon of the hot- 
bed‘culture, which is to be performed in the 
following manner, CHAP. 
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C i HaAnPl 4. 
The making of the HoT-BED. 
a HE hot-bed is a bed of mould warmed by 
the vapour of dung, and covered from the 
air by a frame. 

Tue mould fhould be the fame with that of 
the borders of the garden, but it muft be fkreen- 
ed very fine. Andthe firft care is this: In the 
month of January a fufficient quantity of this 
fine mould muft be brought into the hot-bed 
quarter, and laid ina heap. ‘There will be re- 
quired for thefe plants a fucceffion of three hot- 
beds; and there fhould be as much mould firft 
laid in, as will be fufficient for them all: 

THE framés are next to be prepared. The 
number and bignefs of thefe muft be proportion- 
ed to the quantity of plants intended to be raifed; 
but care muft be taken they are well put toge- 
ther; and that the glaffes fhut clofe upon them. 
This will bring on the time tothe middle of Fe- 
bruary, and the dung fhould then be got ready, 
and the ground opened for the beds. Get ina 
good quantity of coal-afhes fifted, but not very 
fine, and fave the cinders in another heap: then 
bring in three or four loads of dung, more or 
lefs, according to the ground. Let it come with 
the litter among it; and the wetter it is with the 
urine-the better. Any dung of horfes will do, 
but that of high-fed coach-horfes is beft. It 
fhould be brought directly from the ftable into 
the ground. As thisis wheeled in, fome of the 
fifted afhes mutt be {prinkled over it. About 
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five pecks to a load of dung fhould be thus add- 
ed, and mixed in well among it. 
Wuen all the dung is made up into a heap 
with this mixture, let it lye eight days to heat. 
Tuen mark out the place where the beds are 
to be made. Dig out the mould one fpade deep 
in a long fquare, of the fhape of the intended 
bed, and Jay that away. Throw fome of the 
cinders into the trench, and f{pread them even 
with a rake to cover the bottom about two 
inches: then lay in the dung upon this bed of 
cinders; take it up with a fork, and fhake every 
forkfull as it is taken from the heap. _ By this 
means the longeft ftuff will come firft; and the 
fhorteft, which is the richeft, will be Jeft for the 
laft, to make the top of the bed. Spread the 
litter even, as it is thrown into the trench, and 
beat it down well at times with the back ofa 
fpade, to make the long ftuff lie clofe and com- 
pact together. Raife the bed. of dung in this 
manner about a yard high, and fpread the {mall 
(tuff which comes laft, and is almoft all dung, 
evenly upon the furface, 
Then bring on the mould from the heap laid 
up for that purpofe, and cover the dung five 
inches deep. 


"One & Ga. ee 


The Management of the PLANTS. 


ah HE bed being thus finifhed, the frame muft 
be put on, and covered with the glafies. 
‘Thus let. it lie four-and-twenty hours to. fettle, 
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and warm the mould: then lay the furface per- 
fectly level, and fcatter on the feeds moderately 
thick: the Balfam, Amaranth, China-after, and 
French-marygold, with the feve tal other kinds, 
may be all fown together; for the fame ma- 
nagement will raife them: but it is beft to di- 
vide the bed into as many fquares as there-are 
kinds, by drawing flight lines over it, and in 
each TS to fow one kind of feed. 

Whew the feeds are all in the ground, fome 
of the fame mould muft be fifted carefully over 
them, till they are covered a third part of an inch. 
Sithe feeds require a little more depth than o- 
thers; but this thicknefs in a hot-bed will an- 
{wer generally for all.. ‘The glaffes muft be rai- 
fed confiderably in the day- time to let out the 
{team, and to let in frefh air, which is effential 
to the feeds growing well: in the night they 
muft be fhut down; but not quite clofe, unlefs 
the weather be very fevere indeed : and even in 
that cafe they muft be opened again in’ the 
morning. The warmth and moifture of the 
mould will foon bring up the plants, and then 
a new caution is required to preferve them. 

Wuere they have rifen very clofe, fome mutt 
be pulled up. By this time the extreme heat 
and {team of the bed will be abated: The glaf- 
fes may be kept clofe down all night ; and there 
will require only a moderate raifing of them 
for air in the warmeft part of the day. Hot- 
bed plants require a different management at 
their various periods. In this ftate they mutt be 
kept pretty clofe, for they are in no danger of 
B-2 being 
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being drawn up weak as yet; and the feed- 
leaves require but little air. 

Wuen the plants have a few days growth 
they will be fit for removing; and there mutt be 
another hot-bed provided for them: this fhould 
be confiderably larger than the firft, becaufe the 
plants muft ftand farther afunder. Let the bed 
be made up in the very fame manner, and let it 
be covered,. five inches and an half deep, with 
theth ile foes dala’ ad the, AAS e eae 

the frame, and fhut down the glafs, and let it 
ftand three days, that this thicknefs of mould 
may be thoroughly warimed. | 

THEN in the beginning of the afternoon re- 
move the plants. Open fmall holes a finger’s 
length deep in the mould, at three inches and 
a half diftance every way from one another, 
Take up the young plants out of the firft hot- 
bed with the point of a trowel, and immedi- 
ately fet them in this, one plant in each hole, 
Take care not to break the tender roots in tak- 
ing them up; nor to double or crufh them in 
fetting them in: bring t the mould carefully about 
them ; 3; and when they are all planted, give the 
whole bed a very light and careful watering : 
taking particular care not to beat down the 
plants: then clofe the glaffes and leave them 
for the night. 

Axsour nine o'clock the next morning raife 
the glaffes a little way; at noon cover them 
with matts that the fun may-not fcorch up the 
leaves, and raife them a little higher; toward 
evening wipe the wet off the fides of the glafies, 
that 
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that it may not fall back upon the plants, for it 
is always injurious to them, 

In this bed they muft ftand about three 
weeks; and this muft be their conftant manage- 
ment: the glaffes muft be let down at night, 
and kept up always a little in the middle of the 
day. They mutt conttantly be wiped before 
they are fhut down for the evening; and the 
degree of opening during the day, muft be 
more or lefs according to the weather. The 
plants muft have as much of the free air as they 
can bear without hurt, and the tender kinds 
will foon fhew if there be too much allowed 
them. If the mould grow dry, they muft be 
watered gently and carefully. 

Tue heat of this bed will decline gently at 
the end of about three weeks ; and there fhould, 
at that time, be fome frefh dung laid to the ca. 
of it; for the plants are to be removed from this 
hot-bed to another, and the mould of this muft 
therefore be kept in fome degree of warmth. 

Tue plants having been cei in the end of 
February, will be by “this time of fome ftrength ; 
the feafon will alfo be crowing toward ethates 
another bed muft be prepared for them about a 
week after the dung is laid about the old one ; 
and this will keep them till they can bear the 
air. This laft hot-bed muft be made in the 
fame manner as the firtt, but with lefs dung and 
more mould. It muft be confiderably larger 
than the former, becaufe the plants will require 
a much greater diftance; and there muft be a 


depth of mould for the roots. The dung of 
this 
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this bed fhould be about two foot in height, 
and the mould feven inches and a half deep. 

“WHEN it has ftood covered one day and night, 
open holes in it at feven inches diftance, and lay 
up the mould by the fide. Take up the plants 
out of the former bed with large balls of earth 
about the roots; and: fet them in this with a 
great deal of care. Draw the mould about 
them, and give them a gentle watering. Cover 
the glaffes with mats, and raife them a little in 
the middle of the day; but keep them clofe at 
all other times till the plants have taken perfect 
root. ‘Then let them be every day opened more 
and more at noon, and left open longer. If 
the plants be kept too clofe, they will run up 
weak, and be ill fhaped. In this bed they muft 
ftand till: the latter end of May, and all that 
time they muft be watered frequently. The 
glaffes mutt always be fhut down at night; and 
when the cold is fevere, they muft be covered 
with mats. The more air is let into‘them in the 
warm hours of the day the better. 

Towarp the end of May the hardier kinds 
may be removed out of this hot-bed at once in- 
to the borders of the garden; chufing the even- 
ing of amild day. Large holes muit be opened 
for them, and they muft be planted with great 
care. ‘They muft be taken up with a good bail 
of mould, and when they are planted again they 
muft have careful waterings, from time to time; 
till chey are thoroughly well rooted in the ground. 

THE removal of thete out of the hot- bea will 
give more room to the tenderer kinds which re- 
quire 
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quire to remain longer in it: thefe muft -be 
thin’d where they are clofeft, taking up every 
third or fourth plant; and fetting thefe imme- 
diately again in the parts of the bed left vacant 
by taking away the others. -The new planted 
ones mutt be watered frequently, and all the 
reft at leaft once in the Day. The glaffes muft 
be opened more and more every day, but the 
top fhaded with mats when the fun fhines upon 
them. After this hot-bed has been made and 
planted a fortnight, let fome mowings of fhort 
grafs, or any like matter, be piled up round the 
fides of the dung: this will bring on a new 
warmth and fermentation, when that of the 
dung begins to decline: and it will be enough 
for keeping.up the growth.of the plants, yet fo 
moderate, that, they will bear removing after~ 
wards out of the bed without danger. 

Wuewn they have ftood three weeks or fome- 
what longer in, this bed, another parcel of them 
may be. planted out into the borders. Chufe 
the hardieft of thofe which are now left; fo 
that only the moft tender and delicate kinds will 
remain in the bed. Thefe muft be taken up 
with more care than ever; becaufe being larger, 
they will be apt to receive a greater check in the 
removal :.a large hole muft be opened for each, 
and the plant muft be taken up with a great 
ball of mould, and planted without injuring the 
roots. They muit be watered frequently after 
this, till they are thoroughly fettled in the new 
ground: for if they geta chal in their growth 
at that time, they never make good plants after- 
wards. 
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tion for fome time; and as this dies off gradu- 
ally, the plants will be the more fit for the 
open air into which they are foon to be removed. 

Tuey mutt all be watered as foon as they are 
potted. This is to be often repeated afterwards ; 
and they muft be inured to the air. The glaffes 
muft be fet open a great part of the day, but 
when the fun is violent, they muft be fhaded 
with mats. In this bed they muft be kept till 
the middle of July, defending them by the 

glafles from the cold of the nights; and giving 
‘isin more and more air every day, till at length 
the glaffes are to be taken ‘entirely off in the 
middle of the day, when the weather is cloudy ; 
and at laft kept off entirely. 

Wuewn the plants have borne this fome days, 
they will be in a condition to remove into the 
air; but this muft yet be done with caution. 
A warm and well-theltered fpot in the nurfery 
fhould be chofen for them, and the earth dug 
away a {pade depth. The pots muit be brought 
out in a warm cloudy day; and it will be bet 
of all if there be fome rain. They muft be fet 
up to the rim in this bed, and the mould laid 

in clofe among them. They mu{ft be watered 
every day ; and they fhould ftand thus a week. 
Then the pots may be expofed to the air by fet- 
ting them upon the furfate of the ground; and 
after this they may be fet out in the places where 
they are to flower. 

THEY muft be watered every day, and they 
will now want no more care. 
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Turs is the method by which all annuals may 
be raifed to their greateft perfection. Lets care 
is ufually'taken, and therefore they fucceed the 
worfe: But this is not much. A little'trouble 
will ferve a great many plants, and they will an- 
{wer it very well in their beauty. 

Two things farther are necefiary ; 1. The care 
of their flowering; and, 2. A provifion for feeds. 
Both are too much neglected in common prac- 
tice. Let the beft plants be marked for feed; and 
let thefe be managed purpofely for it. They 
muft only be fuffered to open ten or a dozen 
flowers: and when thefe are well fet for feed, 
all the reft that offer muft be taken off in the 
bud. Thefe plants muft be watered very often, 
but never a great deal at a time: and when the 
feed is formed, and has got its due fize, they 
muft be fet againft a fouth wall where they 
can ftand quiet; and they muft then have no 
more waterings. When the feed is thoroughly 
dry and hard, it muft be gathered and kept for 
the next fpring. If this care be taken each year, 
the ftock will increafe every feafon in beauty. 

Tose plants, which are intended only for 
bloom, mutt be treated in a contrary manner ; 
they muft be watered largely once a day; and 
no more: and all the flowers, as they begin to 
fade, muft be taken off with a pair of fharp {cif- 
fars. This keeps the root in vigour. For no- 


thing exhaufts it like letting them fet for feed: 
and the taking cff thefe before that time, will 
produce more and more frefh bloom. When 
the feafon grows cooler, they muft be removed 
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into a place of fhelter to keep them in blow as 
long as that can be.. When the froft fees the 
mould they will decay: but they will thus be 
preferved longer than could be thought in beau- 
ty, and will produce four times the quantity of 
flowers that they would have done if managed 
in the common manner. 

THERE is nothing in this that a gentleman, 
ever fo much unufed to gardening, may not di- 
rect a common labourer to perform: and thefe 
are the flowers which make the fhew of autumn. 


Be eke cu ey 


The Culture of BrENNIAL and PERENNIAL 
hardy Plants. 


ERENNIALS are fuch plants as keep 

alive in the root during winter, and when 
once planted, are fuppofed to need little more 
care: but they may be made to flower much 
more elegantly with a little attention. The Br- 
ENNIALS perifh when they have flowered, tho’ 
they are two feafons in coming to that ftate. 
The fame culture ferves for both. 

Or the hardy perennial kind we have named 
the campanulas, hollyhocks, and feveral others, 
The moth-mullien. is a biennial. 

Tue feeds of thefe will all fhoot in the com- 
mon ground; and they are all to be fown inthe 
fame manner. ‘Therefore this fecond culture 
may all be delivered in as moderate a compafs 
as the firft, 
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Ci HA/P, 2d 
Of preparing the GRouND and fowing the SEED, 


NUHUSE out apiece of the nurfery that lies 

a little flanting from north-weft to the 
fouth-eaft, and is very weil defended from cold 
winds. Let it be of the common mould of the 
place; that is, of the fame nature with that of 
the garden, but not quite fo rich. . Turn it up in 
ridges all winter, and in the beginning of March 
lay it all level; let it be well dug and raked, and 
then tread up a path along the middle, and di- 
vide the ground on each fide into beds four foot 
and a half wide. The extent of this fpot muft 
be proportioned to the garden ; but in this one 
place, and with one and the fame care and ma- 
nagement, may be fown and raifed all the com- 
mon hardy perennial and biennial plants. 

In the middlé of March let the feeds of the 
feveral kinds before named, and of any ‘others 
that may be defired, be fown in this manner. 
Chufe one or more beds for cach, according to 
the quantity intended to be raifed, and rake off 
about half an inch of the furface; then in the 
evening of a calm day fow them thus: Mix with 
the feeds three times as much fine fifted and dry 
mould; it will make them fpread the more 
evenly, Sow them by hand with this mould 
pretty thick, and when the furface is regularly 
covered with them, fift over them the mould 
that was firft raked off from the bed. This 
will cover them a third of an inch, which will 
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be perfectly fufficient. When the feeds are co- 
vered, lay two or three pieces of black-thorn buth 
upon the bed to prevent accidents ; and if in two 
days there does not fall any natural fhower, wae 
terthe ground. This muft be done very gently, 
and the pot fhould have a fine pierced nofe with- 
out flaws: for if the water run out in any part 
in a ftream, it will wath the feeds out of the 
ground wherever it falls, The bufhes need not 
be removed for this watering. 

Aut the feeds of the biennial and perennial 
kind being fown and fheltered in this manner. 
The waterings muft be repeated if the feafon 1s 
dry; and when the plants appear, the bufhes 
{hould be lifted off the ground. They will not 
be wanted any more; they have kept off acci-+ 
dental injuries, and mellowed the mould, and 
this was all that was required. 

Wuen the plants have a little ftrength, they 
muft be thinned, by pulling up fuch as are 
weakeft, where they ftand too clofe; and they 
muft have water whenever they want fhowers. 
This muft be managed with great care; for if 
the plants are injured now, they do not well re- 
cover it; and a heavy watering may bruife them, 
or wath them out of the ground. They fhoot 
up only leaves at prefent, for the ftalk does not 
appear till the next year: but the rudiment of it 
is formed already ; and if it be injured, the plant 
will never be fine afterwards. As the plants grow 
larger they muft be thinned again, taking up al- 
ways the worft. The feed was ordered to be 
fown pretty thick for this purpofe, that there 
might be choice of the beft to leave for growth. 
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Ir there be very fharp winds when the plants 
firft comeup, and the ground is not well defend- 
ed by its natural fituation, a reed- hedge fhould 
be fet up to defend thofe which are in moft dan- 
ger: and if hard frofts happen which break the 
ground about the new-rifing plants, a little mould 
mutt be fifted over to cover them again; remov- 
ing it with a finger when it would bury the 
heart of the plant. 

Tuus the danger of the early fpring will be 
got over, and all the reft will come very eafy. 
The plants muft be weeded carefully, and the 
fhowers of April will water them. 

In the beginning of May they muft be tranf- 
planted ; and for this purpofe a bed muft be dug 
upand levelled, much larger than the firft: The 
evening of a mild day fhould be chofen for this 
purpofe; and if the weather be fhowery fo much 
the better: the gardener may very well wait for 
this opportunity, fince a few days fooner or later, 
will make no great difference, 

Ho es muft be opened for them at different 
diftances, three, four, fix, or eight inches, accord- 
jng to the bignefs of the plants. The roots muft 
be taken up carefully, and immediately planted, 
and the mould muft be drawn clofely about 
them, and fettled by a good watering. 

Durinc the. fummer the ground muft be 
weeded as often as any growth of that kind is feen 
upon it. And fome of thefe weedings may be 
done by hand, but one or two fhould be with a 

wel; breaking up all the ground between the 
plant at the fame time that the weeds are de- 
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Ir any of the plants fend up ftalks this firft 
{ummer, they muft be cut down clofe to the 
ground, for it is not their flowering feafon, and 
they will be weak and poor. The roots are to 
{trengthen themfelves in the ground this feafon, 
and nothing more is required of them. 

In the beginning of O&ober, let more ground 
be dug up for them, and let them be there plant- 
ed at a greater diftance. About twice the num- 
ber of beds the plants already occupy, will be 
needful for this fervice: the ground muft be 
dug up a full fpade deep, and holes opened for 
the reception of the plants at double the diftance 
of thofe in the former bed. An evening of a 
mild day fhould be chofen for the bufinefs, and 
the plants carefully taken up, each with a ball 
ofearth. ‘The extreme fibres muft be trimmed 
when they are brought te the new ground, and 
they muft be directly fet in, and the mould clofed 
about them. 

Give them a flight watering that evening, and 
a large one the following morning: take off the 
large outfide decaying leaves, and the reft will 
thrive the better. When the weather comes on 
fevere, lay more thorn-buthes lightly upon the 
beds, taking care not to crufh down or wound 
the plants; and in the depth of winter, when 
there are hard frofts without any fnow, {pread 
fome pea-{traw over the thorn-bufhes ; taking it 
_ off again when the weather is any thing milder. 
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CHAP. IL. 


The Management of PERENNIALS. 


ARLY the fucceeding {pring make 2 

_, draught of the, feveral kinds of thefe out 
of the nurfery-beds for the immediate fervice of 
the garden ; for the greateft part of them will] 
flower this fummer. © In all quantities of fow- 
ers raifed from feed, there will be fome better 
and fome worfe, and no art can difcover which 
will be good or bad, till the. time) of flowering 
is come: therefore for this firft year the garden 
muft ftand its chance for good or_bad.; but inthe 
following feafons it will be fapplied with certainty. 
Tue middie of February is the beft time for 
making this plantation, for if it_be delayed long- 
er they will flower very poorly. With tolerable 
care there will be no fear of lofing the roots when 
they are put in thus early. Let a mild day be 
chofen ; ina if the feafon be very fevere, let it 
be delayed till the extreme froft breaks then 
mark the places in the garden where thefe plants 
are to ftand, and open a hole for eachia full fpade 
deep; anda foot wide. ‘Take up as many plants 
as are wanted out of the nurfery-bed ; bring as 
much of their own earth with them as can be 
done conveniently ; and fet them upright in the 
holes with the head of the root a-little below the 
level of the furface of the border: clofe the earth 
well to them, and fink a {mall hollow about the 
head of the root. The ridge of earth round it 
will keep off the bleak winds; and if the weather 
fhould 
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fhould again fet in fevere, there may be‘a little’ 
bundle of dry pea-ftraw laid over each plant. 

THE morning after the planting every one 
muft have a moderate watering. At the time of 
planting there muft be fome given, but that muft 
be very little. Thefe plants will require after- 
wards no other care than is taken of every thing 
elfe in the borders, and they will flower ftrong 
and well. 

THE great article is the care of thofe in the 
nurfery, for the principal expectation is there. 
The beds muft be kept weeded ; and in very dry 
weather the plants muft be watered. They will 
flower at their natural time, and the gardener will 
then know the value of the roots. 

No plant fhould be fuffered to blow more 
than four or five flowers this firft feafon: this 
will be enough to fhew their excellence, and they 
fhould then be cut down clofe to the ground for 
ftrengthening the roots. As they come into fow- 
er, the fineft fhould be marked by thruftinga ftick 
intothe ground near the root; and fuch as are Very 
poor fhould be pulled up and thrown away. 

In the beginning of October thofe roots which 
are marked for having borne fine flowers, thould 
be taken up and brought into the garden. Large 
holes muft be opened for thefe ; and they muft 
be taken up with balls of earth, and planted care- 
fully. The fucceeding year they val flower in 
their moft perfect beauty, and the roots will 
have their full ftrength. 

Ir is this year alfo that the plants ripen the 
moft perfect feeds, therefore the very fineft fhould 
D be 
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be marked for that purpofe. ‘The: ripening of 
their feeds will weaken the roots, but it 1s need= 
ful for a fupply ; and thofe which have been 
ufed for vihés purpofe fhould be taken up, and 
others planted for the next year in their place. 

Tuose plants which are marked for feed 
muft not wafte the ftrength of the root by too 
much blowing; a few flowers will afford a fuf- 
ficient quantity of feed, and it will be much 
better, than when the plant is loaded. 

Tuese mutt be well watered while the feed 
is growing to its bignefs; and after that they 
mutt have very little; and for the laft days none. 

Wuen the hufks are quite dry, the plant 
fhould be cut up, and laid entire on a fhelf in 
an airy room to harden. After a day or two the 
feed-veffels muft be taken off and laid feparate 
to dry a week: then the feeds fhould be fhook 
out; and thefe fhould again lie about ten days.. 
Thus they will be nerfeé Stly cured ; and they 
fhould then be put up for winter. ‘The fol- 
lowing {pring they fhould be fown exactly in 
the manner before directed; and this fhould 
be the courfe from year to year. 

'FHE old roots will flower very well two fea- 
fons.more, but not equal to the firft bloom ; 
and much lefs to fuch as fhall be produced 
from the feeds of thefe. Wath the management 
here directed, the {tock will be every year im- 
proving ; and a very fmall piece in the nurfery 
will fupply thefe articles to the garden. 
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C HhoasPacdin 
The Management of BreNN1At PLANTS. 


HESE agree fo entirely with the peren- 
nial in all “refpedts, excepting only their du- 
ration, that the fame management exactly ferves 
Aiea de all but in the laft tranfplantation. They 
are to be raifed as the others by feed fown in 
{pring ; and they are to be in the fame manner 
tran{planted out of the feed-bed into a fecond 
piece of nurfery-ground; but they fhould be 
brought in time into the garden. if thefe plants 
be kept all the fummer in the nurfery-bed into 
which they were tranfplanted from the feed-bed, 
they will many of them flower in the nurfery, 
which is not intended; for they are not ftrong 
the firft year, nor is the nurfery a place for the 
flowering of thofe plants whofe roots perifh. To 
prevent this there requires one cap tanon 
more the firft year for thefe than for perennii als. 
WHEN they have been raifed in the fame 
manner with thofe, and in the fame manner 
tranfolanted out of the feed-bed into another 
part af the nurfery, they mut not be fuffered t 
ftand.there till autumn, but brought into the 
garden during the forepart of fummer. They 
will naturally be removed out of the feed-bed in 
May ; and when they have itood about five 
weeks in the new ground, it will be proper to 
take them into the garden. ‘This mutt beg done 
with care; and it will fecure their continuing 
without a ftalk till the next year. ‘Toward the 
latter end of June fet a cloudy day be chofen, 
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and open, in the borders of the garden, as many 
holes as there are plants. ‘Take them carefully 
up with a good ball of earth to the root, and 
fix the new mould well about them. Give 
them a good watering ; and repeat it every day : 
they will ftrengthen themfelves by this means 
during the fummer and the winter fellowing ; 
and having had eighteen months growth before 
they flower, they will blow in the greateft per- 
fection. Few who are not accuftomed to the 
arts of culture, can Imagine the advantage of 
this method: I had the good fortune to fee it two 
years ago in a very remarkable manner in the cafe 
of the common mothmullien ina garden near 
London. 

Tus is a wild plant in fome parts of Eng- 
land, and produces under the hedges a long {pike 
of handfome yellow flowers ; but in the way I 
faw it raifed, it exceeded in beauty all the kinds 
we bring from abroad. Nature fows this plant 
in autumn, and it flowers the fucceeding fum- 
mer: the flowers ripen in July, and the feeds in 
Auguft: thefe falling out as foon as the hufks 
are dry, fow themfelves in September, and the 
young plants appear in Odtober, which flower 
the following July. Here is only a growth of 
nine months, from the firft fhoot to the flower- 
ing. But according to the method here propo- 
fed, we give the garden plants of the fame 
kind eighteen months ; this is twice the time: 
the root has twice the ftrength, and the plant 
flowers with double beauty. ‘The gentleman in 
whofe garden I faw this plant in the fummer 
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of the year'1756, fowed it in the fpring of 
1755; the feeds were gathered from a wild 
plant the autumn before: they were fown in 
March, tranfplanted in May, and removed into 
the flower-garden about the middle of June; 
they flowered the July of the fucceeding year. 
The flowers were as big as a crown-piece, and 
of a yellow that exceeded the ranunculus. Every 
body admired the plant till they heard it was an 
Englith weed: and probably the feeds of thefe 
fine plants will raife a yet more beautiful progeny. 


SE OUT P Orage HT: 


The Culture by Suckers, LAYERS, and 
CUTTINGS. 


Orurnc could be more natural than that 
part of gardening which multiplies flower- 

ing fhrubs by the fuckers that rife near their 
roots: nature indeed makes the increafe unaf- 
fitted ; the gardener only removes the new plant 
to another place. This was the firft way of 
propagation introduced into our Shrubbertes ; 
and from this came the other two. Where 
fhrubs did not afford fuckers, it was natural to 
try whether a branch buried in part in the 
eround, would not take root in time; and ferve 
as a fucker : This was tried, and it fucceeded ; 
and thus came in the method by layers. Long 
after this Lauremberg propofed the way by cut- 
tings. People thought him mad for faying a 
piece of twig ftuck into the ground would grow ; 
but they found it true on trial; and it is by far 
the 
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the moft ufeful method ofall. As it is not uni- 
verfal, the others muft on fome occafions be full 
employed. We fhall therefore propofe them 
in their natural order. 


OiryA Piste 
Of Propagation by SuCKERS. 


\A ANY of our flowering fhrubs, and other 
7 kinds, fend out a number of young fhoots 
from the root, which would make, as it were, 
‘a little thicket about them. ‘Thefe are a defor- 
mity to the original tree, and they fuck in that 
nourifhment which fhould go to feed its flowers 
and foliage. ‘Therefore they ought to be cleared 
away, though they were not wanted: but they 
are every one capable of growing into a new 
fhrub. 

Tue beft time of propagating fhrubs this way, 
is the middle of October. Suppofe there is an 
old lilac in the garden, and that it is furround- 
ed, as is naturally the cafe, with fuckers, in Oc- 
tober dig up a {mall piece of ground in the nur- 
fery, and open with a fpade large holes at two 
foot diftance every way, laying up the mould at 
the fide of each hole. Then in the evening of 
a mild day take up all the fuckers from the old 
plant, and chufe as many of the fineft as are 
defired to be raifed. The beft are thofe which 
are ftraiteft and thickeft in proportion to their 
heighth; and fuch as have grown fartheft from 
the {tem of the tree: cut off the ends of the 
roots, and plant one in every hole, firft throw- 
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ing in a little of the loofe mould from the fide 
to make a good bottom, Drive ina fence-ftake 
pretty clofe to each, and let it ftand a foct and 
half out of the ground. Plant the fucker juft 
as deep as it was naturally where it rofe from 
the old root, and tie it to the flake in two places 
with fome foft matting. 

Tuus plant the whole number intended, and 
then give them all a thorough watering. Re- 
peat this every other day for a week, and they 
may then be left to nature. They will ftrike root 
during the remainder of the autumn, and will be 
found full of life in the following fpring. Al 
the care they will require farther is, to keep the 
ground weeded between them, and in very dry 
feafons to give them fome water. They fhould 
{tand three years in this bed, and they will then 
be fit to plant in the garden. To this purpofe 
they muft be taken up at the fame feafon, that 
is, late in autumn ; the fibres trimmed all about 
the roots, and in planting the mould muft be 
well fettled round them by careful laying in, 
and by a good watering. A ftake fhould be al- 
fo thruft into the ground to tie them up; and if 
the weather be fevere, the firft winter fome dry 
peas-ftraw fhould be laid about the roots; and 
kept down by pegs. ‘This is the whole culture 
by fuckers ; and thus very fine plants may be ob- 
tained from many kinds of our fhrubs ; but not 
from all: therefore other methods are alfo ne- 
ceffary, 
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Cui A Pore 
Of propagating Suruss by Layers. 


W HEN fhrubs do not yield fuckers, and 

** will not take by cuttings, recourfe muft be 
had to laying. ‘This may either be done from 
the brasbhes: of thofe fhrubs which are kept for 
flowering, or from fuch as are planted for that 
purpofe only ; and are called ftools. 

‘Tuts latter is the practice of nurferies where 
great numbers are to be raifed for fale: the 
other is more the purpofe in a gentleman’s gar- 
den. 

THERE are two feafons for this work,. the be- 
ginning of autumn, and early in the {pring: the 
firft is bet. for hardy trees, and. particularly for 
thofe which hold their leaves all winter; the 
latter for the generality of the other kinds. 

Ir the gardener has any of the more elegant 
flowering <heubs, which he intends to increafe, 
the beft m etliod, is by layers: and it fhould ia 
done in this manner. Chufe out fome of the 
branches which grow near the ground, or fuch 
as can be bent down to it with the leaft vio- 
lence; and which have fuch a length. that they 
can bear to be in part buried five or fix inches 
deep, and have a piece of half a foot in length 
left above the ground at the end. Draw thefe 
down in the manner they will come moft natu- 

rally to the ground, and make a mark along the 
part at which each lies; mark alfo the part of 
the branch that will be under ground in the 
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laying. Then open as many trenches as theteé 
are branches to be laid, carrying them ftraight 
along where the marks were made; and open- 
ing each a full fpade deep: let the mould be 
very rich ; and well broke in the working. Let 
the trench be five inches deep all the way. Give 
each branch a flight twift in the middle of the 
place where it is to be under the mould = This 
muft be done in fo careful a manner, as juft to 
crack the rind, and no more. Then with a 
fharp penknife flic the branch thro’ in the fame 
place for an inch and half in length. Cut fome 
hooked pegs to keep itdown. Bring down each 
branch ina careful manner till it “touches the 
bottom of the trench opened for it; and peg it 
fait in that place with one, two, or more of 
the pegs, according to the aver there is of its 
getting up me) the fpring of the wood: then co- 
ver in the mould, preffing tt moderately clofe 
about the Harel hth the hand; ; and to finifh 
all give it a gentle watering. The next day wa- 
ter it fomewhat more largely; and after this 
give it only the common care of the other plants. 
The end of the layer that is left out of the 
ground, will fhew whether it continues in health; 
rid all th: it is required more; 1s keeping the place 
well covered with Sie awed in the dry time 
of the fucceeding fummer watering the ground 
at times: in the winter hike will be very little 
heed of this. 
One year will ferve in general for the giving 
them good roots. If the branches have been laid 
in autumn, they may be taken off from the old 
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tree. the autumn following; and planted in a 
AnReHE Ree if they be flow growers; or if not, 
they may be at once. fet in “th 1€ garden where 
they are to remain. Rofes laid one autumn, 
and the layers taken up the next, will flower the 
fucceeding fummer ; and fo it is in many other 
kinds: but according to their natural flower 
shen others require more time. 

Ir layers be defired from fome curious fhrub 

which has no branches near the ground, the me- 
thod j is this: Fix upon one or more of the 
branches for laying, and by pulling them gently 


down with the h: tune obferve how far they will 
Da EATY yield; then fet up a treffel under each 


oranch, and place upon it a trough of wood a 


foot deep, filled with very fine mould. Let 
the treffel raife ths {o oe that the branch 
can eafily. be brought down to its and raife as 


many of thefe as ‘thete are branches intended 
to be laid. Then twift and flit every branch as 
before directed; and lay it down in the trough fo 
that 1t may be covered five inches with mould, 
and leave a piece of a foet long ftanding out. 
Faften this down with fticks thruft acrofs the 

trough, and cover the branch with mould. 
THis muft be watered more regularly and 
carefully rei layers in the open ground, becaufe 
the fmall quantity of mould in the box would 
otherwife qui ‘ek ly dry. The fuceefs of the whole 
depends upon kee oP ing the earth moift: if it 
poule be { fuffered to grow dry, even after the 
layer. had fhot roots, they y would wither. If the 
care of mate this bg obieea regularly, thefe 
layers 
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layers will fucceed as well as thofe in the com- 
men ground ; and at the end of one year they 
may be cut off from the old fhrub, and planted 
in pots, or in the open ground, according to 
their kinds. This method extends the pro- 
pagation by layers to almoft all kinds of fhrubs 
and trees; and when it is well managed, it 
will always fucceed. 


Oelii AP. «Ii. 
The Method of propagating by CUTTINGS. 


‘7 T1E benefit of the method by layers is very 
plain; but the operation is tedious and 
troublefome, This has introduced the fhort and 
eafy practice of raifing fhrubs from cuttings : 
and wherever it will fucceed, it is greatly pre- 
ferable to that by layers; becaufe lefs time and 
trouble are required, and a much greater number 
may be raifed this way than can the other. 
Nort only fhrubs and trees, but all plants 
which have woody ftalks, may be propagated 
by this method. It may be done almoft at any 
feafon of the year; but the beft time is in May 
and June, that the cuttings may take root fo as 
to be fit for removing before winter. There are 
few kinds which, being managed with care, will 
not fucceed in this manner. All cuttings re- 
quire fhade and water; and the more tender 
they are, the more perfectly they mutt be fhel- 
tered. For the common kinds a {mall bed in 
the nurfery, hooped over and covered with can- 
vas, will anfwer very well. ‘The more delicate 
will require to be covered with hand-glafles, or 
E 2 to 
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to have the affiftance hot-bed. Thofe 
which will not ftrike by one of thefe ways, 
ufually will by another; and there are very few 
that will not one way or other fucceed. 

In the middle of June let a piece of the nur- 
fery ground be dug up very well, and make a 
bed of three foot bread: and of haeiols length as 
may hold the proper number of plants: have 
fome hoops ready to place over the bed, and a 
piece of canvas to cover them: it muft be fo 
large as to cover the hoops entirely, and to fall 
over to the ground at each end. ‘hen take 
cuttings from all the fhrubs and plants intended 
to be propagated, in this manner: Chufe the 
ftraiteft, eveneft, and mott vigorous young 
fhoots of the feveral kinds, a cut them off 
about feven inches long. lip off the leaves 
from the lower part of each, a twift the bot- 
tom of the fhoot: then with a fine awl pierce 

e bottom ofthe ftalk thro’ in feveral places 
up to an inch and half in height. 

Pian’? thefe two inches 3 the an half atep in 
the mould‘of is bed, at a {mall diftance from 
one another ; and continue till the whole num- 
ber ae si in the ground: clofe the mould 
very well about them, and give them a good 
watering. bpiaht the hoops over the bed, and 
lay the canvas u pon them ; covering them en- 
tirely: thus let them ftand the firit night. In 
the morning lift up the canvas at. one end, and 
along the fide % a little way from the ground; and 
keep | it raifed by bricks or pegs, that the plants 
may have fome air but no fun, In the evening 
lift 
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lift off the canvas, and give them another was 
tering. 

Tuis practice is to be continued ; only giving 
them more and more air from time to time, 
till they have taken root. The mould muft 
never be fuffered to dry about them, nor mutt 
they be expofed to the fun; but the more air 
they have, after fome days, the better. In this 
manner they will take root in fix, eight, or ten 
weeks, according to their kinds: and then the 
greatett hazard is over: but they muft {till be 
fhaded from the fun in the middle of the day, 
and watered frequently. In the bepinging of 
September they muft be tranfplanted, and they 
muft then be removed according to their diffe~ 
rent degrees of tendernefs or hardinefs, into pots, 
or at once into the open ground: or by a milder 
courfe into warm nurfery-beds that will raife 

hem to more firength. It will be beft to be- 
gin with the moft tender. Thefe muft be pot- 
ted: and for this Beret as many émall pots 
muit be prepared as there are of thofe plants, 
and filled with mould. The cuttings muft be 
taken up one by one, and great care muft be 
taken to take up a good ball of earth with each. 
They mutt be planted upright, one in each pot; 
the mould muft be carefully clofed about them, 
and they muft be fet in a warm fheltered place, 
and fhaded from the fun by a canvas, or other 
contrivance. Here they muft ftand the winter ; 
and as {pring advances, they muft be taken out 
of thefe pots, with the whole ball of earth, and 
planted in larger. The method is this: Have a 
fet 


SET as afees 
y 


FART RS aC 











LP 3a 
fet of larger pots ready, with a heap of good 
mould ; put a little of the mould into the bot- 
tom of one of the pots, and fhake out the whole 
ball of earth in one of the {mall pots; trim the 
fibres round the furface, fet the ball upright in 
the larger pot, and fill in the ref{ with more of 
the mould. Change the pots of all the plants 
in this manner, and fet them in the fame place: 
fhade them from the fun in the middle of the 
day, and water them conftantly every evening, 
After this they will be foon eftablifhed into good 
healthy plants. 

Tus is the whole management of the tender 
kinds, which are kept in pots always, as Gera- 
niums, and the like. A fecond fort are fuch as 
require fhelter while young, but will bear the 
open air when grown up to fome ftrength. Of 
this kind are the Ciftus, called the Rock-rofe, 
and the like. Thefe fhould next. be taken out 
of the bed, and they muft be managed juft as 
the former fet; only that in the fucceeding 
fpring, when the others are put into larger 
pots to be kept for good ; thefe are to be planted 
out into the borders. They muft be taken out 
of the pots with the entire ball of earth, and 
planted upright with care; faftening sie 4 ftem 
to afmall ftake thruft foe the ground to keep 
it fteady, They muft be well watered till they 
have taken root, and they will then need no 
more care, but will grow up into good fhrubs. 

Tur third kind, which are hapelien than thefe, 
but not abfolutely fuited to our foil as natives, 
fhould be next taken up and. removed into a 
‘ nurfery- 
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nurfery-bed. Of this kind may be reckoned 
the hardy fhrub St. Peter’s-wort, and fome o- 
thers. When the plants of the two former 
clafles are removed out of the firft bed, a place 
muft be prepared for thefe: they need not have 
pots; but. only require a good fpot of open 
ground. Look out a fhady and perfectly well 
fheltered part of the nurfery, and dig up a bed 
a full {pade deep, breaking the mould very fine. 
Open holes in this at five inches diftance every 
way; then take up the plants each with a ball 
to its root: place one in every hole; and keep 
them perfectly well watered till they are efta- 
blithed in the new ground: then leave them to 
nature. ‘Only if the winter fhould prove ex- 
tremely fevere, fhelter them a little in the worft 
weather. 

In {pring take them up with large balls of 
earth to the roots, and plant them in the gar- 
den in the places where they are to remain, wa- 
tering them conftantly till they are new rooted. 

Last of all take up the plants of the fourth 
or hardieft kind, and plant them at once in the 
borders. The Althza Frutex, and fome others, 
are of this kind. Let holes be opened in the 
borders where they are to ftand; take them up 
one by one with good balls to the roots, and 
plant them in thefe openings: water them every 
day till they have taken root, and they will fuc- 
ceed without farther care. 

Here isa plain and eafy method by which 
a garden may be ftocked with all the kinds of 
flowering fhrubs almoft without expence. Cut- 
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tings may be had from any garden ; and oné 
bed raifes them all: they are all to be tran- 
{planted from thence at one time ; and the fame 
method of culture afterwards raifes them to 
perfection. Thus eafy is gardening when the 
principles are once perfectly underftood. 


S E:CoPiwo N idVe 
The Culture of the choiceft Fuownrs. 


AST of all we are come to the manage- 
ment of the moft elegant produCtions of the 
gardener’s art: Thefe depend for their excel- 
lency upon the fame principles of culture, tho’ 
more time and care are required in raifing them; 
than the other kinds: And it has appeared moft 
proper to treat of them la{t, becaufe they will 
beft be underftood after the. others. 
THE common gardener is content to raife 
thefe flowers from off-fets, or from parted 
roots; but this deprives him of all -poffible 
neans of improvement. There requires time 
in the raifing them from feed: but the trouble 
is very little; and this is the way by which 
new kinds are obtained... We propole taking 
off a great deal of the trouble of gardening; and 
yet directing the reader to the full knowledge 
of the art. .We fhall therefore give the plain 
method of raifing thefe elegant kinds from 
feed, and bringing them to their higheft per- 
fe€tion : and this pnthedsl is fo far the fame for. 
all the feveral kinds, that. one e¢are; and. one 
piece 
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that the difference is only in poin t of time and 
care. Sew every feed in this manner, and fi- 
nifh all the beds. 

Tue feeds of thefe choice flowers are ufually 
fown in pots and boxes; and Bs common wri- 


ters on gardening give that direCtion. 1 have 
tried nursed abe find the Open erou ind is beft. 
The earth drys too faft in thefe fimall parcels ; 


and the fee at grow better when they have the 
vapours from He open ground. 

, ONCE in three days water the beds in this 
manner: Lift off the bufhes, and lay a piece of 
old matting over the bed. Water upon this 
lightly and “carefully, and when the wet has got 
through lift it off, and fo water the next. 1 
ground will thus be moiftened without difturb- 
ing the feeds. If gentle fhowers fall naturally, 
thefe waterings may be omitted ; but if heavy 
rains come on, fome mats or cloths muft be 
laid over the beds upon the thorn-bufhes, to 
keep off the violent aa ce of the drops. 

A very fmall piece of ground will anfwer 
for this, and therefore the care is eafy. Wri- 
ters direct a different time for fowing the feve- 
ral kinds, but this feafon with this method {uits 
them ail. 

THE young plants will appear at various 
times, but the dangers to which they are ex- 
pofed are the rae and one kind of prot tection 
is required for them. No weed mutt be fuf 
fered to grow upon any of the beds. When 
the plants rife very clofe, fome may be puiled 
up and planted in a more vacant place, When 
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ains “fall heavy over the 
thorn-bufhes; and as the frofts come on, the 
ee Cane a be ufed to eu lard againft chee 
ither the beds muft be kept ‘co- 

ae g up ania but tie it is milder, they 
: middle of the day. 
owards {pring a reed- Meat ga mat be fet up to 
ihe nora tt of the beds to keep off the nip- 


ping winds from that quarter. Thus they will 
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be kept tll the beginning of the (pring ; and 

they m wf then be gently watered at times; and 

if tne noon-day fun appear to have too much 
théev t be fhaded from it. 


i 
be kept in good con- 
till about June the next year ; and at that 
time the Auricula’s and Polyanthus’s which re- 
tain their leaves, ‘muiftobe Bagel Yas hoes Ano- 
ther bed like the firft: muft be prepared’ for 
them, and they muift be fet at four inches di- 





fiance one from another.. They muft be waz 
tered carefully, and fhaded till they have taken 
root. After this no more is required than to 
keep the ground clea Be weeds ; and thus 


a _s 
a ~y sy) ord ma ae ‘ol ¢ , 
yey will be gathering {ti neth tél} the next 


7 > oe . > an ~ 7 fe fe o~ { 
burse being removed, the other beds muft 
be examined. The leaves of the young Ane- 
fh 


: e 

moneg, and the rett, will now be decayed ; they 
t be cliop’ 3 i the farface of the bed 

jaid fmooth, and a little of the fame mould 


iiteq -over the woole : apouta third of an mcn 
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the beginning of October fift another new ‘cos 
of mould over them, of the fame thicknefs with 
the ‘former, and ‘take the fame care of the beds 
this as the former winter: only as the plants 
are ftronger, it need not ‘be fo ftridt. The 
ees which have ‘been removed into the nur- 
fery-beds mutt alfo be fheltered during fever 
weather in the depth of w ‘inter, and the furface 
of all the beds muft be kept clean ree imofs. 
Tus far the culture ‘of all thefe plants is the 
fame: but as fome of them are pamoinitts to 
be taken up at certain featons, a! nd sees in a 
manner different from thofe whofe leaves re- 


main all the year, it will be orate: to confider 
y 
a 


fonagostt 
D 
4 


their management in the reft © growth, 
under the three diftinct heads- o 
tuberous rooted, and bulbous plants: 
cording to this diftinction of the roots, the ma- 
nagément of them varies in the fuccec: ding time. 


CH AP. UI: 


if nf ap <n SF Sener se 
The Management of FIBROUS-ROOTED choice 
LOWERS. 


’ 


}F this kind are the Auricu la and Polya 
thous Primrofe, with the like: the roo 
confifts of fibres, and therefore does not adn 
of being kept any time out of the ground... O: 
this de pends the particular management o: 
thefe plants 
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we here call their farther management, regards 
their flowering. The Auricula being the moft 
excellent of thefe, its culture may ferve as a di- 
rection for all the.reft: the principal difference 
between this and the Polyanthus, is, that the 
Auricula is kept in a pot, and the other in the 
open ground. 

Tue Auricula feed has been fown in Au- 
sult, the young plants have been removed in 
the June following, and are now, we fuppofe, 
in the nurfery- bed into. which they were. fet 
at that time. They are to remain there till the 
following fortes and the greater part of them 
will then fower. T hey will not blow fine, be- 
caufe they ftand clofe; but it will be eafy to 
fee which will make another year the beft 
flowers. 

Tue plants, in this nurfery-bed, may now be 
diftinguifhed into three kinds; 1. Thofe which 
have good flowers ; 2. Thofe which have ordi- 

nary and nainceehe ones ; and, 3. Thofe which 
ye et fhew no bloom. Many of thefe laft will 
prove the fineft of all. Mark the feveral forts 
with three kinds of fticks, and thus let the bed 
remal a till the middle of July; then manage 
the plants according to their thee Firfk take 
p all thofe which ‘have borne seine flowers, 

plant them out in the borders of the gar- 
den. ‘Then prepare as many pots as there are 
plants which have borne fine flowers, and take 
hefe plants up carefully with a ball of their 
own earth: plant them in pots of the fame 
mould, and sive them a gentle watering. The 
plants 
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plants which have not yet flowered, may now 
be left in the bed without FSRIOWING they will 
{ftand the more free and clear for this taking 
away of the others; and they will gather great 
ftrength the fucceeding {pring. 

THe beds muft be kept ‘clear from weeds, 
and the mould fometimes broke between the 
plants: if the autumn prove very dry, they 
muft at times be watered ; and a mat may be 
drawn over them in the feverity of winter. 

Tue plants in the. borders require only the 
common care of every thing elfe that is in the 
fame place; but thofe bettie are potted muft 
be managed more delicately. Set the pas § un- 
der the fhelter of a wall, or building defended 
from the north; and let there be a fhed car- 
ried over them to keep off rain and too much 
fun. Here let them fland all winter. In the 
middle of February bring in a quantity of the 
fame mould, pare off th 1c furface of the earth 
in all the pots an inch deep, and fill up the 


place with this, giving chen now and then 
centle Waterpes If the froft be fevere after 
this, there muft be a canvas drawn from the 
edge of the thed to the ground, in rik: it and at 


] 5 y ~ 
both ends. This mutt be let down in an. even~ 
ing, and taken up tt rife. 

4 t ee nn 3 
ne they will be pref aor: in ‘he silch and 


i hE eae i RANE ey SIE en wae a oe VA/ hart * 
they will flower in perfection. When they 
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blow they fhould be removed to a {tae OL 
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fhelves one above another; and open to the 
fouth-eatt, 
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SoME will now appear lefs valuable than wad 
; and let thefe be put into the borders 
garden. Others will. be much finer: 
hefe ay muit be marked for increafe. Seed 
muft be faved from. them for another, fowing ; 


id tk 


a ~ ra rye “2 1. oy * ra | 
and the Suse carefully removed and planted 
n othe , where they will make, f y 
ino st po V ici Lie Will Make 10 Many 
ad yh hot mr}  Sucidirtats Diy bageingles 68 : 
oO 3d pial nts. i he time rot taking thefe oft is 
Eye yen 4 ; my, ¥ rH a J } t la 
the beSinning of April: and aay 2 mu be ma- 
%S ro i Pd 
Bb. hy PE pe ee |i J 
L3 Sea pUil ay 4 ne otners. 
Pets Swe ans 17 fee eT m 
LHE roots left 1n, the nurfer ‘y-be ed wil now 
A po esr ee a ee rm 
POVWEL, dill’ E1iv DELC Mmvit pe marked. Lhefe 


e€ put into pots the July following, and 
hers re tite din the borders of the garden. 
is tl f the Auric ola and 
he fibrous-rooted choice flowers are to 
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Thy NMAAan IS PUI CAF : 4% S-ROOTED 
AME SLVECHEL EGC 6) UBEROUS-ROOTED 
LOWERS. 


¥.HE Anemone, Ranunculus; “and fome 
“ other kinds, have roots. ofa! thick’ folid 


Wes 
{ubftance, and irregular fhape, nourifhed © by 
fibres. Thefe-are called tuberous roots. They 


contain the rudiment of the plant which is to 
1ower the next ci ; and they have fo much 
ubftance to.defend it, that they may be fafely 
taken up after the flowering feafon in fpring ; 
kept in a.dry place.tillautumn. This gives 
an 
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an advantage to the flowers ; and on this de- 
pends their particular management. 

We fhall here take the Anemone for an in- 
ftance. The feeds were fown in Auguft with 
the others; the young plants took their growth 
together the firft {pring, and they have been 
refrefhed and fheltered by a new coat of mould 
in fummer, and by a fecond in autumn. There 
we left them, and we are now to purfue their 
particular management. They muft have fome 
{helter if the winter be fevere, and in {pring they 
will fhew themfelves above ground in. larger 
and- much ftronger leaves than- the firft. 

DEFEND them well from the north and eaft; 
give them gentle waterings, and many of them 
will flower. Mark the roots into three kinds, 
as the Auricula’s: 1. Thofe which promife 
fine flowers; 2. Thofe which feem indifferent; 
and, 3. Thofe which have not flowered. 

WHEN the bloom is over, the leaves will 
foon decay. Toward the end of May they will 
be in a manner gone: then look over the bed, 
firft taking up thofe roots which were marked 
for fine floweis: clip off the remains of the 
ftalk and leaves, and wath off the mould, and 
fpread them upon a piece of canvas {tretched 
above the ground in an airy room, where there 
is no fun. 

Next take up the roots of the more indif- 
ferent flowers, and clean and dry them in the 
fame manner, When they are very dry, put 
them up in feparate parcels, and keep them 
fafe till autumn. 
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Leave thofe roots in the firft bed which 
have not yet flowered. 

In the middle of aces make up two 
beds of the fame mould, raife them five inches 
above the furface, and round them at the top. 
When the mould las lain a week to fettle, dig 
it up again, level the furface as before, and plant 
he fine ones in one of thefe beds, 

n inferior kind in the other. Plant 
wo inches deep, opening the furface 
; purpole with the point of a trowel ; 
cat cover them carefully with the pitnld. 
They fhou id ftand at five inches diftance one 


m 2 
Ir the winter fhould be very fevere, the beds 
muft be fheltered in the w ror tt rade hee. In 
{pring yet more care is needed, for thefe roots, 
being planted early, will foon fhoot for flower ; 

t is fo injurious as froft, or fharp 


winds to the bud. There muft be hoops placed 
over the beds, and canvaffes drawn over them 
in the bad weather. They muft now and then 


yave the benefit of watering, and always be 
open to the noon-day fun, which at this early 
n will have no power to hurt them. ‘They 
muft only be covered in bad w eather, for the 
more air they can have fafely, the better they 


af 


ix will be now feen which are the fineft 
ort 


flowers, for aie is no certainty in the firft 
blowing : not that the fineft of the former year 
will grow worfe, but many of the fecond bed 


will thew themfelves much better than they 


promifed, 
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promifed. No Anemone has its full ftrength 
till the fecond years bloom, and no judgment 
can be formed of it till that time with cer- 
tainty. 

THE roots left in the feed-bed shi this year 
alfo flower ; and they muft be marked by two 
kinds of pe far ; and afterwards taken up and 
managed as the others, 

Turis 1s the whole culture of the Anemone. 
Every fummer the roots are to be taken up 
and dried, and every autumn planted. They 
will increafe ; and the feparated parts may be 
raifed to Heveae like the off-fets of Auricula’s, 
or other plants: and thus there will be a conti- 
nual enlargement of the quantity. But the way 
to raife new and fine kinds muft be by fowing. 
Therefore as double Anemones do not ripen 
feed, it muft be faved from the fingle ones ; 
many of thefe appear with the double; and 
fome of the beft plants muft be preferved for 
this purpofe. The trouble of fowing is fo lit- 
tle, that it may very well be repeated every 
year, 


CEA + Pe. TV: 


The Management of BuLBous-ROOTED 
FLOWERS, 


Oe HES have a large roundifh root ; com- 

pofed of a folid flefhy fubftance, or of 
many fkins one over another. ‘The rudiment 
of the future plant is preferved fo well in thefe, 
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that they may, as the tuberous ones, be taken 
up after flower ing, and kept out of the ground 
till autumn. This is of the fame advantage to 
the flowers as in the other inftance; and, the 
management is In a great meafure the fame ; 
only the feedling plants are much longer before 
they flower. This makes the practice fome= 
what different. We fhall. felect the Tlulip for 
an inf{tance. 

As we direGed all. the. feeds to be fown at 
the fame time in feparate beds in the nurfery,. 
we are to fuppofe Tulip-feed had. its place 
among the reft. Thefe feeds have been: fown 

1 Au outt, The young plants. will appear the 

faltaeids April like. blades. of grafs; and thefe 
if leaves will fade in about file weeks. The 

furface of the bed fhould-be then. cleared of 
all young fhoots of weeds or mofs, and fome 
freth mould fifted on to cover it a third of an 
inch. In September the furface muft be again 
well cleared of eYery foulnefs, anda new coat 
of the fame mould fifted on. of-the fame thick- 
nefs. All this time, and all the following win- 
ter, Bes minute roots will be gathering ftrength. 
In fpr Me will again fhoot up {mall leaves : 
ee will fade as the heat of fummer comes 
on, and then the roots are to be taken up. This 
mathe be done with care, for they are yet very 
{mall. 

A new bed muft be made for them, and 
this fhould be five inches thick in mould: 
the bottom fhould be the natural earth, well 
rammed, that it may be even and hard: the 

roots 
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roots muft be planted in this bed when tl ey 
are taken out of the other, which will be 
about the beginning of July. They muft be 
fet at three inches diftance, and covered an 
inch and half above the crown. At the latter 
end of September, a frefh covering of half an 
inch of the fame mould muft be given them, 
and the fame early in the fpring. After this 
the bed muft. be watered at times; the leaves 
will appear again in March, and fade about 
july: then a frefh coat of half an inch of 
mould muft be laid on, and the fame again in 
autumn. .The next fummer they muft have 
jut the fame management; and in the fum- 
mer of the fucceeding year they muft be taken 
up again. 

Tue roots having now four years growth, 
will be of fome confiderable fize. A new bed 
muft then be made for them juft as the former, 
only two inches deeper in mould. They muft 
be planted in this three inches deep from the 
crown to the furface, and they muft ftand fix 

inches afunder. 

Tuey muft remain two years in this bed, 
keeping the furface conftantly clear from weeds, 
and giving them a new coat of mould every 
fummer and autumn. This brings them to 
their perfection, and the next year they will 
flower, Some will blow fooner, but they will 
be the worfe for it. 

The roots muft be taken up in the fummer 
of this laft year, and laid on a ‘o dry 
They fhould be kept out of the ground till 





Wil y¥ 


i] 


rs 
iii 


Vi 


> 
ne) 
tm! 
+ 


a 
a 


ey Wi 


@ 


= 
fe 


anc 
a@iili 


3 


< 
~ 
4 


€ { 


Jar 
Ci 


- 


Li 


fy 
i 








BOOKS on GarpENinG and BoTany, 











Publifhed by R. Baldwin, im Paternofter-row ; j 
and J, Jackfon, zm St. James’s-f{treet. 
¢ New Method of propagating Fruit-Trees and 
Flowering-Shrubs. By Tuomas Barnes, 


Gardener to W. Thomfon, Efg; at El/ham, near Bring, 
in Lincolnfhire. 15. 6d. 


2. Outlines of a Syftem of Vegetable Generation. 
By Dr. Hitt. With Figures. 25. 6d. 


3. A new Method of raifing Double Flowers 
from Single. With Figures. 25. 6d. 


4. The Origin and Production of Proliferous ' 
Flowers. With Figures. 25. 6d. 


Thefe two laft by the fame AuTHOR, 
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